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5 IL K RECEPTOR ANTAGONISTS 

FIELD OF THE INVENTION 

This invention relates to a novel mum «r nkAnui 

BACKGROUND OF THE INVENTION 

Many different names haw been applied 10 Inietleukir. a , n «. - ■. 
allnraanl/acdvauonproiein.| (NAP n JZ * <«--*>■ *och as wu.njpbji 

1MnKm . onp ™ e '" 1 (NAPI >- monocyte denved neutrophil chexnoiactic (acior 
MDNCF). neutrophd « tM1 '„ rieMr (NAF) . ma cto^lwk^L 

I ^ " " ChemM « nCU ™ *» basophils. L , S» JSS^ 
produced by a majoriiy of nucleaied cells including m! ,. ru ot ■ -cells, n K 

*<*1 "lis exposed toTNF.H.. I* „ ^ "" , ° U * ,ial - 

exposed .o LPS ox chcrooiacUc facux^sLL^ T? J "7* 

^. 0 T 0R ^ N ^- 2 ^ ,te ^ ro ^^"''*«<«f».ily Like IL-X 
£se chen,„,,„cs nave also been rofexrod ,., by diUcron. — inaanecCRoTfl yL 

-bec.ro s^duxasMCSAo. Mtd-yrospcctivc.,. .Me^aCn^^C^m 
see Rn.hn.ond el al. J. Cell 1-hvsMuev P» 17s , iokm ^ n , 7 f '> ' 

the CXC muni bind to the 1L-8 B receptor prcccuinj. 
have all been shown to have chcmoattnieiani nn„™.« , . "* ,n vuro Thc > 

1L-8 has also been .shown ,„ .ncroa* ,bc surface c,pros.si,« „f Mac . ! ICOI .hlCDIS.on 

njuln.pJiil.swiihouidci»,v,,p„, tti „ kinesis Thi™.*" -V ^"""^"""on 

lk c . 1 a.,,, synintMs This ma y cnmnbnlo n> i ncreasM adhesion ,,i 

the nc„,,„p„„s „, vasco.axcndod.eiia, cc.,s- MunytSowS dlia^^i^^t " " 
masstvc ncuuophi, inflhro^. As IL-K. W.CKo^KOyand NAP- 2 ££Z 
*'™*«on and acuvauon of „cu„„phi k . <hcsc 

range or acute and chronic inilamrnatorvdKtirden i ,n<.i,.H ^uinawuic 

Baggiolini e, aJ. EEBlUlUiR ^ , ^ PS ° naS,S ^ rheUmaU,id " ,hn,i '- 

Z - ;7(IW ->- Miller ctal.Cn, t^v in,.^ p , 7 ,,oo2,: 
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OppcnheimctaK Anflll Immunol. 9. 617 (1991): Sciuetal., J, Clin, lnv«l 82.463 
( 199 1): Miller el aL Am R*v. Rcspir. Pis. 146. 427 ( 1992); Donnely ct al. f Unwi?41, 643 
(1993). In addition ihc ELR chemokines (those containing the amino acids ELR motif just 
prior to the CXC motif) have also been implicated in angiostasis. Stricter et al. Science 258. 
1798(1992). 

In vitro. IL-8, Groou GROfl, GROy and NAP-2 induce neutrophil shape change, 
chemotaxis. granule release, and respiratory burst by binding to and activating receptors of the 
seven-transmcmbrane. G-protcin- linked family, in particular by binding to IL-8 receptors, 
most notably the B-rcceptor. Thomas et al., J Biol Chem. 266. 14839 (1991): and Holmes 
et al., Science 2S3 . 1278 (1991). The development of non-peplide small molecule antagonists 
lor members of this receptor family has precedent For a review see R. Freidinger in: 
p r n f re** in Dp i f Research . Vol. 40, pp. 33-98, Birkhauser Verlag. Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 
8Ra. which binds only IL-8 with high affinity, and IL-8Rp. which has high affinity for IL-8 
as well as for GRO-ct GRO0, GROy and NAP-2. See Holmes el al.. supra: Murphy et al., 
Sconce 253 . 1280 (1991): Lee et al., J, BiflL ChCID- 267. 16283(1992): LaRosa et at, L 
•p frl Chcm 267 . 25402 (1992): and Gayle et at, J Pif>l, Chem. 7283 ( 1993). 

There remains a need lor treatment, in this field, lor compounds which are capable of 
binding in the IL-8 a or p receptor. Therefore, conditions associated with an increase in IL-8 
production (which is responsible for chemotaxis of neutrophil and T-cclls subsets into the 
infiammatory site) would benefit by compounds which arc inhibitors of IL-8 receptor binding 

summary OFTHF INVENTION 

This invention provides for a method or treating a chemokinc mediated disease, 
wherein the chemokine is one which binds U) an IL-8 a or (J receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceuticals acceptable salt thereof. In particular the chemokinc is IL-8. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mamma! an effective 
amount of a compound of Formula (I). 

Compounds of Formula (I ) useful in the present invention arc represented by the 

-—structured 
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wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 

R I is independently selected from hydrogen: halogen: nitro: cyano: halosubsututed C | . m 
alkyl: C|. w alkyl: C 2 -io alkenyl; C|.|(i alkoxy: halosubsututed C|. |(, alkoxy: azide: 
SfO),R4: hydroxy; hydroxy CMalkyl; aryl; aryl Cm alkyl: aryloxy: aryl Cm alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic, heterocyclic CMalkyl: heteroaryl Cm alkyloxy: 
aryl C 2 .|0 alkenyl; heteroaryl C2-I0 alkenyl; heterocyclic C2-I0 alkenyl; NR4R5: C2-10 
alkenyl C(0)NR4R 5 : C(0)NR4R 5 ; C(O)NR4R] 0 ; S(0) 3 H; S(O) 3 R 8 :C M 0 alkvl 
C(D)R 1 1 : C 2 - 10 alkenyl C(0)R 1 1 ; C 2 . 10 alkenyl OOIOR 1 1 : C(0)R | , : CfO)OR | 2 : 
OC(0) R 1 1 : NR4C(OR 1 1 : or two R | moieties together may form 0-(CH 2 ) s O- or a 5 to 6 
membered unsaturated ring; 

1 is 0. or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Cm alkyl. optionally 

substituted aryl. optionally substituted aryl CMalkyl. optionally subsututed heteroaryl. 
optionally subsututed heteroaryl CMalkyl. hetertKyclic. heterocyclic Cm alkyl. or R4 
and R5 together with the nitrogen 10 which they are attached form a 5 to 7 member ring 
which may optionally comprise an additional heicroaiom selected from O/N/S: 

Y » independently selected from hydrogen; halogen: nitro: cyano: halosubsututed C|. 10 alkyl: 
C 1 . 10 alkyl: C 2 - 10 alkenyl: C I - 10 alkoxy: halosubsu tuted C | . | o alkoxy: azidc: Sf 0),R4: 
hydroxy: hydroxyCMalkyl: aryl: aryl C M alkyl: aryloxy: arylC|^ alkyloxy: hcieroarvl: 
heteroarylalkyl: heteroaryl C I -4 alkyloxy: heterocyclic, heterocyclic C i^alkyl: arvl C?. 10 
alkenyl: heteroaryl C 2 . | 0 alkenyl: heterocyclic C 2 - 1 0 alkenyl: NR4R5: C 2 . mi alkcnvl" . 
00)NR4R 5 : C(0)NR4R5: C(0)NR4R , 0 : S(0)3H: S(0)3R 8 : C|.| ( » alkyl C(0)R , | : 
C 2 - hi alkenyl C(0)R 1 j : C 2 . 1 (» alkenyl C(OX)R 1 1 : C(0)R 1 1 : C(OK)R 1 2 : OC(O) R | j : 
NRuOOlR 1 1 : or two Y moieties together may form 0-(CH 2 ) s O- or a 5 to 6 memhered 
unsaturated ring: 

n is an integer ha ving a valu e of I to 3: _ ______ ~ 

m is an integer having' a~valuc ol" I to 3: "~ '"" "" - - — •" 

Rk is hydrogen or Cm alkyl: 
R|0 is C|.|h alkyl C(0) 2 Rk: 
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R 1 1 is hydrogen, C 1-4 alky!, optionally substituted aryl. optionally substituted aryl C ) -4alkyl. 
optionally substituted heieroaryh optionally substituted heteroaryIC|.4alkyl. optionally 
substituted heterocyclic, or optionally substituted hetcrocyclicC ] -4alkyl: 

R 12 is hydrogen. Ci-|() alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
5 or a pharmaccutically acceptably salt thereof. 

Another aspect or the present invention is to a method or treating a chemokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which 
method comprises administering an effective amount of a compound of Formula (II) or a 
10 pharmaceutical^ acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering 10 said mammal an effective 
amount of a compound of Formula (II). as defined herein. 

This invention also relates to the novel compounds of Formula (II). or a 
IS pharmaceutical^ acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceutical ly acceptable salt thereof, as defined herein. 
20 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
pharmaccutically acceptable salt thereof, as defined herein. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of Formula (I) may also be used in association with the veterinary 
treatment of mammals, other than humans, in need of inhibition of IL-8 or other chemokincs 
which bind to the IL-8 a and P receptors. Chemokinc mediated diseases lor treatment. 
30 therapeutically or prophylactically, in animals include disease states such as those noted herein 
in the Methods of Treatment section. 

In compounds of Formula (I). R is suitably any functional moiety which provides an 
lonizahlc h ydrogen j>aying_aj )Ka of 10 or l ess, ptefcrahKLlrtim — 
~ ~35 from about 3 to 7. Such functional groups include, but are not limited to. hydroxy, carboxylic 
acid, thiol. -SR2 -OR2. -NH-CfO)R a , -C(0)NR6R7- a substituted sulfonamides of the 
formula -NHS(0)2Rb* -S(0)2NHR C , NHC(X2)NHRb. or a teirazoiyl: wherein X2 is oxygen 
or sulfur, preferably oxygen. Preferably, the functional group is other than a sulfonic acid. 



25 
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eiiherdirecUyorasasubsUtuemjrouponihcaryl heteroarvl n ,h„, 

^ provtding the tonirable hydrogen having a pKa of 10 or less. 

Suitably. R 6 and R 7 arc independently hydrogen or a Cm alky. «.*,„„ or Ra and 
logger with the nitrogen u, which they are attached form a 5 to 7 InZ I t ? 
optionally contain an additional heteroatom whichteZl™ ^ T ^ 

„_ ™^ 

Suitably R a is an alkyl, aryl. arylC ,. 4 alkyl. heteroaryl. ncteroarvlC, 4alkvl 

5 Suitably. R b is a NR^, alkyl. aryl. ary!C,^«| k y|. arylC^alkcnyl heteroaryl 

heterocycltc C 2 - 4 alkenyl motety. camphor, all of which may be optionally substituted one to 
three nmes mdependenUy by halogen; nitro: l+*b^ C „^J^~" 

CCOXXm alkyl. R h ,s preferably an 0ptl „na.ly substituted phenyl, henry, „ r sL, When 
Rb -s a heteroary, preferably i, is an optionally substituted 

preferably hydrogen, and suitab.y when the substi.uen, group is NRyCfO)R a then R T' 
preferably an alkyl group, such as methyl. • 

Suitably Rc is hydrogen, alkyl. aryl. arylC,.4alky«. arvIC, .jalkenvl heteroaryl 
heteroary C,^,. heteroarylC^lkenyl. ^.^i,^ 
heterocyc,, ,C,^^, -¥ ^^^^^ 

.ndependenUy by halogen, nitro. halpsubstituted C,. 4 a.kvl. C,. 4 alkv. C, - 4 alkoxy 
N R9 C(0)R a . C(0)NR 6 R 7 . S (0)^H or CtOlOC, a .it r* k . * 
.i. , ^ , M ' v.(ukx |. 4 alkyl. wherein R«> * hvdroecn or a C i i 

alkyl. Preferably. Rc is an optionally substituted phenyl. " ' 

;r teore * eomiun the requircd ii,nizaWe hydm?c " ■ Tfc arvi nn? mav * ' _ 

add, ,o„aily subsututed. independently, by one to three groups, which .roups mav also contain 
-n addmona. tomzable group, and which include hut are no, limited to. halogen nitro 
halosubsututed C M alkyl. C,- 4 alkyl. C,. 4 alkoxy. hydroxy. SH -00)NR*R 7 
-™-C(0>R a .-NHS^^^ 
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In compounds of Formula (I), suitably R j is independently selected from hydrogen; 
halogen: niiro; cyano: halosubstituied C | - 10 alkyl. such as CF3: C|. 10 alkyl. such as methyl, 
ethyl, isopropyl. or n-propyi: C2- 10 alkenyl: C i - 10 alkoxy, such as mcthoxy. or ethoxy: 
halosubstituied C 1- 10 alkoxy, such as irilluoromcthoxy: azidc; S(0)iR4. wherein 1 is 0. I or 2: 
hydroxy: hydroxy C|-4alkyl. such as methanol or cihanol: aryl. such as phenyl or naphthyl: 
aryl Cm alkyl. such as benzyl; aryloxy. such as phenoxy; aryl Cm alkyloxy, such as 
benzyloxy; hetcroaryl: hetcroarylalkyl: hetcroaryl Cm alkyloxy: aryl C2-10 alkenyl ; 
heteroaryl C2- 10 alkenyl: NR4R5; C2- 10 alkenyl-C(0)NR4R5: C(0)NR4R5: C(0)NR4R 1(K 
S(0)3H; S(0)3R«: C|. 10 alkyl C(0)R M :C2- 10 alkenyl C(0)R| 1.C2- 10 alkenyl C(0)ORi 1: 
C(0)Ri l : C(0)OR 1 2. such as carboxy, methylcarboxylate or phenyl be nzoaie: OC(O) R 1 1 : 
NR4C(0)R| l : azido: or two Ri moieties together may form 0(CH2)sO- or a 5 10 6 
membered unsaturated ring: and s is an integer having a value of 1 to 3. The aryl, arylalkyl. 
arylalkenyl. heteroaryl. hetcroarylalkyl. heteroarylalkenyl, heterocyclic, hetcrocyclkralkyl. and 
heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably R 1 is other than azido or S(0)3Rg. 

When R | forms a dioxybridge. s is preferably 1 . When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
naphlhylene nnp may be substituted independently. I 10 3 limes by the oiher Rj moieties as 

defined above. 

Suitably. R4 and R5 are independently hydrogen, optionally substituted Cm alkyl. 
optionally substituted aryl. optionally substituted aryl C|-4alkyl. optionally substituted 
heteroaryl. optionally substituted hetcroaryl C 1 -4alkyl. heterocyclic. hctcrocyclicC | -4 alkyl. or 
R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member ring 
which may optionally comprise an additional hcicroatom selected from O/N/S. 

R 10 is suitably C 1. 10 alkyl C(0)2R«. such as CH2C(0)2H or CH2C(0)2CHv 

R 1 1 is suitably hydrogen. C | .4 alkyl. aryl. aryl C | .4 alkyl. hetcroaryl. hetcroaryl 
C 1 -4alkyl. heterocyclic, or heterocyclic C 1 -4aJkyl. 

r j 2 jjLSimabl^ C UI> alkyl. opiionallv substituted aryl or optionally 

subsiituted arylalkyl 

Preferably R 1 is halogen, cyano. niiro. CF3. C(0)NR4R5. alkenyl C(0)NR4R5- ClO 
R4RK). alkenyl C(0)ORl2- hetcroaryl. hctcroanlalkyl . heteroaryl alkenyl. or S(0)NR4R5 
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and preferably R4 and R 5 are both hydrogen or one is phenyl. A preferred ring substitution 
lor R 1 is in the 4-position of the phenyl ring. 

When R is OH. SH or NS02R b than R , is p re f cr abl y substituted in the 3-position the 
4- position or di substituted in the 3.4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably when R is OH. SH or NSCfcRb- than R, is nitro. halogen 
cyano. trill uoromcthyl group. C(0)NR4R5. 

When R is carboxylic acid, than R , is preferably hydrogen, or R , is preferably 
substituted in the 4-position. more preferably substituted by trifl uoromcthyl or chloro. 

In compounds of Formula (I), suitably Y is independently selected from hydrogen- 
halogen: nitro: eyano: halosubstituted C|.ioaIkyl:C,.ioalkyl:CM 0a ifcenyl:Ci.,«alkoxv 
halosubstituted C,. „, alkoxy: azidc: S(0),R4: hydroxy: hydroxy C M alkvl: aryJ: aryl C4 ' * 
alkyl: aryloxy: arylC,^ alkyloxy: aryl Q. ,0 alkenyl; heteroaryl: heteroarilalkyl: heteroaryl 
C M alkyloxy: heteroaryl C2-|<> alkenyl: heterocyclic, heterocyclic C,. 4 alkyl: teterocyclicO 
10 alkenyl: NR4R5: C 2 - 10 alkenyl C<0)NR4R 5 : GCO)NR4R 5 ; C(0)NR4R l0 S(0)3H " 
S(0) 3 R 8 : C 1 . 10 alkyl C(0)R , , : C 2 - .0 alkenyl CCO)R , , :tr 2 - ,0 alkenyl C(0)OR , , *■ 
C(0)R , , : OOK» , 2 : OC(O) R, ,: NR 4 C(0)R , , : azido: or two Y mo,eues together mav form 
0-(CH 2 ) s O- or a 5 to 6 mcmbered uasaturated nng. When Y forms a dioxybridge. s is 
preferably I. When Y forms an additional unsaturated ring, it is preferably 6 membered 
resulting in a naphthylenc ring system. This naphthylcne ring mav he substituted I to 3 times 
by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieties noted 
above may all be opuonally substituted as defined herein. Preferably R , is other than a/jdo or 
S(0>3Rr. 



Y is preferably a halogen. C|. 4 alkoxy. optionally substituted arvl. optionally 
substituted aryloxy or arylalkoxy. methylene dioxy. NR4R5. 1hioC1.4alk.vl. thioaryl 
halosubstituted alkoxy. opuonally substituted C | -4 alkyl. or hydroxy alk vl". Y is more 
preferably mono-substilutcd halogen, disubsti.utcd halogen, mono-substhutcd alkoxy 
du.ubstitu.ed alkoxy. methylenedioxy. aryl. or alkyl. more preferably these groups are mono or 
di-substituted in the 2 - position or 2 -. 3 -position. 

While Y may be substituted in any of the 5 ring positions, preferably whcnR iv-OH 
° r NS °: R b V is preferably mono-substituted in the 2 -position or 3 • position, with the 
4'- preferably being unsubstituted. If the ring is disubstituted. when R is OH SH or 
NS0 2 Rb. subsutucnts are preferably in the 2" or 3 position of a monocyclic ring. While both 
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R I and Y can both be hydrogen, ii is prefcred lhat ai least one of the rings be substituted, 
preferably both rings arc substituted. 

In compounds of Formula (1), X is suitably oxygen or sulfur, preferably oxygen. 

While not explicitly covered by Formula (I), (Ia-c), (II). or (III), another aspect of this 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like structure include: 
10 N-(Bis (2-hydroxy-4-nitn> phenyl) NMdianisdine) diurea^ 

~ 4-Methylenc bis(N-(2-chloro phenyf) N'-(2-hydroxy 4-niim phenyl) urea) 

Exemplified compounds or Formula (1) include: 
N-(2-Hydroxy-4.(methoxycarbonyl)phenyH-N , -phenylurca: 
15 N-|5-Nitro-2-hydroxyphenyl)-N-phenylurea 

3-Hydroxy-4-( l(phenylamino)carbonyl)amino Jbenzamide 
N-(2-Hydroxy-4-nuorophenyl)-N'-phenyl urea 
2-{|(Phcnylamino)carbonylJamino}lhiphenol 
N-(2-Carboxy-4-hydroxyphenyl)-N'-pheny1 urea 
) N-|2-Hvdroxy-4-(irinuoromeihyl)phcny!l-N'-phenyl urea 

N-(2-Hydroxy-4.niirophenyl)-N -(2-hydroxy-4 niiropheny]) urea 
N-(2-Hydroxy-4.nitrophenyl)-N-phcnyl-thiourca 
N-(4.Niiro-2-(phenylsulfonylamino)phenyl)-N -phcnyl urea 
N.(2-Hydroxy-5-nimiphcnylVK^ 
25 N-(2-Hydroxy.4.niirophenylVN , -(3-methoxy-2-thienynurca 
N-(2-Hydroxy-4-nitrophenyl)-N , -(3-mcthoxyphcnyI)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urca 
N-(2-Hydroxy-4.niirophcnyl)-N , -(3-trifluoromeihylphcnyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N-(2-lrinuoromcihylphcnyl)urca 
30 N-(2-Hydroxy-4-niirophcnyn-N -(4-irinuoromclhylphcnyl )urca - - 
N-(2-Hydroxy.4.niirophenyl)-N-(2-bromophenyr)urca 
N-(2-Hydroxy-4-niirophenyn-N f -(3-bromophcnyl)urca 

N.i2-Hydroxy-4-nitrophenyl)-N-<4-bromophcnyl)urca 

IZZZIS5 :2lHydrox) ^4- nitrophcnyl)£Nn2^phcnylphchy 1 )urc;i ~ 
35 " N.r2-Hyd I -naphthyDurca: 

N^2-Hydroxy-4.nitropheny))-N , -(2-niirophcnyl)urca 
N*(2-Hvdroxy-4.niirophenyl)-N-(2-nuorophcnyl)urea 
N-(2-Hydroxy-4.niirophcnyl)-N-(2.6.dinuorophenyl>urca 
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N-(2-Hydroxy-4-nitrophcny]>-N , -(2-ethoxyphenyl)urea 
N-(2-Hydroxy-4-niu^phenyl)-N-(2-ethylphenyl)urea 
N-(2-Hydroxy.4-niirophenyl)-N , -(2-lrinuoromeihoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl) N'-(2-methylthiophenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N'-(2-chloro 6-meihyl phenyl) urea 
N-(2.Hydroxy-4-niirophenyl) N--(2-sulfoxymeihyl phenyl) urea 
N-<4-Trifluoromethyl-2-hydroxy phenyl) N--(2-bromo phenyl) urea 
N-(4-Carbomcihoxy 2-hydroxy phenyl) N'-(2-bromophenyl) urea 
N-(4-Trinuoromethyl-2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
N-(4-Carbomeihoxy 2-hydroxy phenyl) N-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N -(2,3-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-nitraphenyl) N'-(2.4-dibromo phenyl) urea 
1 5 N-(2-Hydroxy- 1 -napihyl)-N*-(2-bromo phenyl) urea 

N-(2-Hydroxy^-niirophenyl).N*-(23-meihylenedioxyphenyl)urea 
N-(2-Mydroxy-4-nitrophenyl) N'-O-chJoro 2-methoxy phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-methyl phenyl) urea 

N-|4.(Benzylamino)carbonyl-2-hydroxyphenyl)-N-(2-bromophenyl)urea 
20 N-(2-Hydroxy-4-niirophenyl)-N -(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-f)uoro phenyD-N-(2-bromo phenyl) urea 
N-(2-Hydroxy 3-napihyl) N-(2-bromo phenyl) urea: 
N-<3.4-Difluoro 2-hydroxy phenyl) N -(2-bromo phenyl) urea 
N-CHydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 
25 N-(2-Hydroxy 4-meihyl phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-niiro phenyl) N-(2-phenylamimi phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl) N -(2-bromo phenyl) urea 
N-C-Sulfhydryl 4-bromo phenyl) N-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl) N-(2-bromo phenyl) ihiourea 
N-|(2-Phenylsulfamido) 4-eyanophenyl}- N*-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N*-(2-bromo phenyl) urea 

!*l 2 :^»^-^J!«Mh^ — 

2-K3.4 Di-mcthoxyphcnylsullohyl)amino| phenyl) N'-(2-hromo phenyl) urea 
N-(2-|(4-Acctamidophcnvlsu)lonyl)aminoJ phenyl) N-f2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (2-ihiophcnc) phenyl) N-(2-bromo phenyl) urea 
N-f2-(Amino sulfonyl (3-iolyl) phenyl) N-f2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 



30 
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N-(2-( Amino sulfonyl benzyl) phenyl) N -(2-bromo phenyl) urea 

N-(2-Hydroxy-4-azidophenyl)*N , -<2.ineihoxyphcnyl )urca 

N- 1 2 - Hydroxy-5-cyanophcny I l-N'-l 2- bromopheny I ) urea 

N-|2.Hydroxy-3.nuorophenyl]-N , -(2-bromophcnyl| urea 
5 N-(2-Hydroxy.3-nuoro-5.bromophenyl]-N .|2.bromophenyl] urea 

N-I2-Hydroxy-3-chlorophenyl|-N-l2-broraophenyl| urca 

N-|2-Hydroxy-3-uinuoromethyIphenyl]-N , -|2.bromophcnyl| urca 

N.I2.Hydroxy-3.4.diphenyl-phenylJ-N , .|2.bromophcnyll urea 

N-(2-Hydroxy-3.glycinemeihylesiercarbonylphenyl|-N , -I2.bromophenyl| urca 
10 N-|2-hHydroxy-3-glycincarbonylphenyl].N , .f2-bromophenyI| urea 

N-[2-Hydroxy-3,5-dichlorophenylJ-NM2-bromophenyll urea 

N-|2-Hydroxy-3-niirophenylJ-N , .[2-bromophenylJ urea 

N-12-Hydroxy-3 Adichlorophenyll-NM2-broinophenyl) urea 

N-[2-Hydroxy-3-cyanophenyl]-N^2-bromophenyl] urea 
15 N-[2-Hydroxy-4-cyanophenyl]-N-l2-bromophenyI| urea 

N-f2-Hydroxy-4^yanophenyl]-N*-[4-methoxyphenyl| urea 

N-|2-Hydroxy-4-cyanophenyl]-N'-[2-phenylphenyl] urea 

N-|2-Hydroxy-4-cyanophenyl]-N'-[2-meihylphenyll urea 

N»|2-Hydroxy-4-cyanophcnyn-N , -(2-irinuoromcthylphenyl| urca 
20 N-I2-Hydroxy-4-cyanophenylJ-N -|3-trifiuoromeihylphenyl) urca 

N-|2-Hydroxy-4-cyanophenyl]-N'.l4nrifluoromcihylphenyl] urea 

NM2-Hydroxy-3-n-propylphenyl]-N'-I2-bromophcnyll urca 

N-12-Hydroxy-4.ethylphcnyll-N , «|2.bromophcnyl| urca 

N-I2-Hydroxy-3-phcnylaminocarbonyl phenyl I-N*-| 2 -bromopheny 1 1 urca 
25 N-(2-Hydroxy-3-cyano.4-mcthylphenyll-N , -|2-bromophcnyl| urca 

N«l2-Hydroxy-4*carbophcnyl phenyl |~N'-|2-hromophcnvl| urea ^ 

N-[2-Hydroxy-3-carbophenyl phenyll-N-|2-bromophcnyl| urea 

N-|3-Bcnzyloxy-2-hydroxyphenyI|-N , -I2-bromophcnyll urca 

(E)-NM4-[2-(Meihoxycarbonyl) cihcnylJ-2-hydroxyphcnyl|-N*-|2-bromophcnyl| urca 
30 (E)-N-[3-|2-(Meihox\x'arbonyl)cihenyI|-2-hydroxyphcnyl|-N , -|2-hn>mophcny!| urea-N*-|2- 
bromophenyll urea 

(E)-N-l3-[2-(Aminocarhonyl) cihenyl)-2-hydroxyphcnyl|-N , -|2.hromophcnyl|urca-N'-|2- 
bromophcnyl] urea 
— (E)5^-|4-j2-(A^ 
35 bromophenylj urea 

N-{2-Hydroxy-4-benzamidc phenyl]-N'-I2-bromophcnyl) urca 
N.(4-Aminocarbonyl-2-hydn>xyphenyl].N , -[2-bromophenyll urca 
N-(2-Hydroxy-3.5.6.trinuorophenyl).N , .(2.bromophcnyl)urea 
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N-(2-Hydroxy-3-nuon>^-trinuoromcthylphcnyJ)-NV(2-broiiic>phcnyl)urea 

Nf2-Hydroxy-3-iodophcnylVN*-(2-lm)inuphcnynurca 

N-|2-|H2-rrrinuoromclhyl)phcny^^ 

N-(2-Bromophenyl)-N*-f2-dimeihylaminosuir()nylaminoJphenyl|uR5a 
5 Nr[2-(Pheneihylsuironylamino)phenyl|-N , -(2-bn)mophenyl)uica 
^2-,<2-Acetamido^-mctbylUuazol-5->l)^ 
N.|2-Hydroxy-4-cyanophenylMsr.J4-phcnylphcnyl| urea 
N-|2-Hydroxy-4-cyanophenyl).N'-(2,3-dichlorophenyl| urea 
N-f2-Hydroxy-4-cyanophenyl|-N , -|2-meihoxyphenyl| urea 
10 N.[2-Hydroxy-4-cyanophenyl|-N-I3-meihoxyphenyl|urca 
N-|2-Hydroxy-5-nuorophenyl j.N-.J2-bromophenyl | urca 

N-|2-Hydroxy-5-lrinuoromelhylphenyl|-N-|2-bmmophcnyl|urea 
N [2-Hydroxyphenyl)-N'-(2-broinophenyi| urea 

N-rrrans-3-siyrl-2-hydroxyphenyl}-N , -f2-brornophenyl| urea 
15 N-I2-Hydroxy-3.4-dichlorophenylJ-N , -|2-meihoxyphcnyl| urea 
N-|2-Hydroxy-3.4-dichlorophenyI)-N-|4-mciboxyphcnyl] urea 
N-[2-Hydroxy-3.4-dichlorophenylJ.N--J3.trinuoromeihylphcnyl) urca 
N-r2-Hydroxy-3.4-dichlorophenylJ-N , -|2-phcnylphcnyl| urea 
N-[2-Hydroxy-3.4-dich)orophenyl)-N-|4-phcnylphcnyll urca 
20 N [2-Hydroxy-3.4-dichlorophenyn-N -(2.3-dichlorophcnyll urca 

N-|2-Hydroxy-4-isopropylpheny^N--|3-irinuoromcUiylphenyl) urea 

N-|2-Hydroxy-3-naphihyl|-N'-l2,3-dichlomphcnyl|urea 

N-i*N23Dichlormhicn-5-yl)^^^ 

N-|2-|(3J-Bisirinuon»meihylphenyl)sulfonylamim>|pricnyl|-N-(2-bnim 
25 N-|2-|(2-Benzylteulionylamino|-(5^^ 

N-|2-|2-(3-Niliophcnyl)sulfonylamino|phcnyl|-N-.<2-br«rnnphcnyl »urca 

N-|2.|2-(4.phcnoxyphcnyl)sullonylamino|phcnyl|-N-(2-bn)mophcnvJiurca 
N-|[2-(!S>- IO-Camphorsulfonylamino|phcnyl|-N-(2-bromophcnyl)urca 
3o N-|[2-( IR)- IO-Camphorsullonylamino|phcnyl|-N-(2-bromophcnyl)urca 
N.|2-[2-(2-Niiro-(4-irinuoromeihyl)phcnyl) S uirnnylamin«.|phcnyl-N , -( 
N-(2-Hydmxy-4-azidophenyl)-N , -(2-MMJuphcnyl)urca 
- N-(2-Hydrox y-3-ayjdHphcnyl>-N , - r2-hromo phcnvl turca 



35 



N-|2-Hydroxy-3-cyanophcnyl|-N-|2-"rncih^ " 

N-[2-Hydroxy-3-cyanophcnylJ-N--|3-trinuori)mcthyJphcnyl|urca 
N-|2-Hydroxy-3-cyanophenyl|-N-|2-phcnylphcnyl| urea 
N-f2-Hydroxy-3-cyanophcnyli-N--I2.3-dichlorophenyl|urea 
N-|2-Hydroxy-4-isopropylphenyl].N--|2.3-dichlon)phenylIurca 
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N-|2-Hydroxy-4.isopropylphenyl]-N'-|2<hJon>-5-irinuoromcihYlphcnyl| urea 
N-|2-Hydroxy-3-phcnylphcnyl|-N-|2.3-^>chiorophcnyl) urea 
N-|2-Hydroxy-5-nitrophcnyl|-N , -|2-mcihoxyphcnyl) urea 
N-P'Hydroxy-S-niirophcnyll-N'-l.^-lrinuorumcihylphcnyll urea 

5 N-|2-Hydroxy-5-niirophcnyI|-N , -|2-phcnylphcnyll urea 
N-|2-Hydroxy-5 niirophenyl|-N'-|2,3-dichlornphenyll urea 
N-|2-Hydroxy-5-cihylKulfonylphenyl|»N , -|2.3-dichIorophenyl| urea 
NM2-(2-Amino-(4-irifluoroineihyl) phenyl) sulfonylamino) phenyl^ N-(2- 
. • • bromophenyDurea - 

111 N-|2-(AminosulIi>nyl phenyl) 3-amino phenyl LN , -(2-bromo phenyl) urea ~ — 
N-|2-Hydroxy-3,4-dichlorophenyl)-N*-|2,4 dimeihoxyphenyl) urea 
N-[2-Hydroxy-3.4-dichlorophenyll-N , -|2-chloro-5-irifluoromethylphenyl] urea 
N-|2-Hydroxy-3-naphthyll-N -|3-irifluoromeihylphenyll urea 
N-|2-Hydroxy-5-naphihalenesulfonic acidl-N'-|2-hromophenyl| urea: 

1 5 N-|2-Hydroxy-4-naphihalenesull"onic acid j-N'-|2-bromophenyl| urea: 
l.l-(4-Meihyl-2-phenylene)bisI2-lhu)-3-3-iolylureaI 
NW2-Carboxyphcnyl)-N*-phenylurea 
N-(2-Hydroxy-4-nilrophenyl)-N'-phcnylurca: 

1- (2-CarboxyphenylV3W4-chlorophcnyl)urca ; 

20 2-(3,4-Dk % hh)rophcnylcarbonyldiimin<i)-5-irillui>romeihylhcnzi)ic acid: 

2- (4-ChlorophenylcarbonyIdiimint))-5-uinunromcihylbenzoic acid: 
l-(p-AnisylV3-(2-carboxyphcnyl)urca; 
l-(2-CarboxyphcnylKM3-fluorophcnyl)urca: 
i-(2-CarbDxyphcnyl)-3-(3-chlorophcnyl)urca: 

25 l-(m-AnisylV3-(2-carbtuyphncy1)urca: 

|.(ivAnisyn-3-(2-carboxyphcnyl)urca : 

l-(2-Carboxyphcnyl)-3-(3.4-dichlorophcnyl )urca: 

1 -(2-Cartwxvphcnyn-3-(2.4-dichlorophcnyl )urca; 

N-(5-Chi«riv2-hydri)xy-4-niirophcnyl)-N-phcnylurca: 
30 N-(2-Hydroxy-4-nitrophcnyl)-N , -(4-niirophcnyl)urca: 

Prclcrcd compounds of Formula ( I ) include: 
N^(2-Hydroxy-4-niuophcnyn-N , -(2 i mcihoxyphcnyl)urea 

— N-(2-Hydroxy-4vniimphcn\^ — 77. ~ .. ~. 

35 N-(2-Hydroxy-4-niirophenylVN , -(2-phcnylphcnyI)urca 

N-(2-Hydroxy-4.niirophcnyI)-N , -(2-mcihy]ihiophenvl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N-(2.3-dichlorophenyl)urea 
S-i2-hydroxy 4-niiro phenyl) N'-<2-chloro pnenyl) urea 
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N-r2-Hydroxy-4-niirophenyl)-N-(2.3-mcihylcnedioxyphcnyl)uK:a 

N-(2-Hydroxy-4-ni l rophcnyl)-N-(2-mcih«)xy-3-chlorophcnyJ)uica 
N-(2-hydroxy 4-nitro phenyl) N , -(2-phcnyloxy phenyl) urea 

N-tf-Chloro^-hydroxyphenyl^N^bromophenyOurea 

5 N-(2-Hydroxy-3. g Jycinemeihyle S tercarhonyIphenyl)-N'.(2-bromophcnyl)urea 
N-(3-Nimv2-hydroxyphenyl)-N , -(2-bromophenyI)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-hromopheny))urea 

N-(2-Hydn>xy-3.4-Uichlorophenyl)-N--(2-bromophenyl)urea 

N-(3-Cyan«>-2-hydroxyphenyl).N'-(2-bromiiphenyj)iirea " 

Ml - -N^2-Hydroxy-4-cyanophenyl)-N^(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenylVN , -(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N-(2.3-dichJorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N , -(2-meihylphenyI)urea 

N-(2-Hydroxy-3-cvano-4- m ethylphenyl)-N-.(2-bronioph e nvJ)u re a 

N-(4-Cyan^2-hydmxyphenyl)-N'-(2-irin U oromethyiphenyl)urea 

N-(3-Trinuc ) romcthyl-2-hydroxyphenyl)-N-<2.bromophenyl) urea 

N-(3-PhenylamincKarbony!-2-hydroxypheny))-N'-(2-bromophenyI)urea 
N-(2-hydroxy 4-nitro phenyl) N-(2-iodo phenyl) urea 

N-r2-hydroxv 4-nhro phenyl) N'f2-hmmo phenyl) thiourea 

N-(2-phcnyJ S uHonamid«)-4-cyanophenyl-N (2-hromo phcnyDurea 

«E)-N-|3-K2-Ami„ocarbonyl)ethenyl)-2-hydroxyphenyl)-N-(2-brom«phenvl)urea 

N-(2-Hydroxy.3.4-dich)orophcnyl)-N'.(2-mcthoxyphenyl)urca 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N , -f2-phcnylphenyl)urea 

N-(2-Hydroxy-3.4.dichlorophcnyl)-N-(2.3-dichlorophcnvl)urca 

N-(2-Hydrnxy-5-niirophcnyl)-N-(2.3-dichlnrophenyl)urca 

N-(2-Hydrox.v-?-cvanophenyl)-N , .f2.3dichlorophenyl)urea 

As used herein, "optionally substituted" unless specifically defined shall mean such 
groups as halogen, such as lluorine. chlurine. bromine or iodine: hydroxy: hydroxy subsututcd 
Ci- loalkyl: C,.„, alkoxy. such as mcihoxy or cihoxy:-S(Oj m - C,. ,»alkyl. wherein nV is O 
1 or 2. such as methyl thio. me.hyl sullinyl or mcihyl sullonvl: amino, mono & di-subs,i,uied 
am.no. such as in the NR4R5 group: NHOOR* C<0)NR4R 5: O.OK>H:S(0)->NR4R5 

NHSfO) 2 R jj. Cmii alkyl. s uch asjncihyl^ihj : Kj)rop^ isopropvJL orj-buiyl" * "_ _ 

halosubs,i,u,cd C, .10 alkyl. such CFy. an optionally substituted anl. sul'h as phenvl or an " 
opoonally substituted arvlalkyl. such as benzyl or phenethyl. optionally substituted hetenn vhe 
opuonally substituted heterocylicalkyl. opuonally subsututed heteroaryl. optionally substituted 
heteroaryl alkyl. wherein these aryl . hctroarvl. or heterocyclic moieties mav be substituted one 
to two umes by halogen: hydroxy: hydroxy substituted alkyl: C|. ,„ alkoxy: S(0) m C , ,„ 
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alkyl: amino, mono & di-substituied amino, such as in ihc NR4R5 group: C|. 10 alkyl. or 
halosubstituted C|. 10 alkyl, such as CF3. 

R|3 is suitably C 1.4 alkyl. aryl. aryl CMalkyl, hcieroaryl. hcteroarylC|-4alkyl. 
heterocyclic, or hcierocyclicC MaJkyl. 

5 

Another aspect of the present invention are the novel compounds of Formula (II ). or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-R to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (II) and a 
10 pharmaceutical^ acceptable dilueni or carrier. Compounds of Formula (II) are also useful tor 
treating a chemokine mediated disease, wherein the chemokine is one which binds to an 1L-8 a 
or P receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutical! y acceptable salt thereof. Compounds of Formula 

01) are represented by the structure: 




15 <H) 
wherein 

X is oxygen or sulfur: 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 

R 1 is independently selected from hydrogen: halogen: nitro: cyano: halosubstiiuicd C 1. 10 
20 alkyl:Ci-|0alkyl:C210alkenyI: Cj-ioalkoxy: halosubstituted Ci-ioalkoxy: a/.idc: 

StO)^: hydroxy: hydroxyCi-4alkyl: aryl: aryl Cm alkyl: aryloxy: arylC|-4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic, heterocyclic 1 -4alkyl: hctcroarylC 1 .4 alkyloxy: 
aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: ^2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R H): S(0)3H: S(C»3Rx: C 1. 1« alkyl 
25 C(0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(OK)R 1 1 : C(0)R 1 1 : C(OK)R 12: 

0C(O) Rj 1: NR4C(0)Ri |: or two R j moieties together may form CMCH2)sO- ur a 5 10 <> 
mcmbered unsaturated ring: 

1 is 0. or an integer having a value of I or 2: 

sjs an integer having a value of I to 3: 
_3(llll!^_andJ^5 arc independcnU 

~" "substituted aryl. optionally substituted aryl C]-4alkyl. optionally subsiituicd heteroaryl. 
optionally substituted heteroaryl C ] -4alkyl. heterocyclic, heterocyclic 1 .4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 
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Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstilutcd C | m alkyl 
C j. hi alkyl: C 2 - 1() alkenyl: C | . w alkoxy: haJosuhstituted C, . |<, alkoxy: azidc: S(0),R4 
hydroxy, hydroxy C^aikyl: aryl: aryl C M alkyl: aryloxy: aryl C M alkyloxv: hctcroarvl 
heteroarylalkyl: neteroarylC|-4 alkyloxy: heterocyclic, heterocyclic CMalkyl' aryl C 2 10 
alkenyl: heteroaryl C 2 . 10 alkenyl: heterocyclic C 2 - 10 alkenyl: NR4R5: 0- ,„ alkenyl 
C(0)NR4R 5 : C(0)NR4R 5 : C(0)NR4R ,„; S (0)3H: S(0) 3 R 8 : C,.,„ alkyl 00)R ,", 
C 2 . 10 alkenyl C(0)R, ,: C 2 ., 0 alkenyl C(OK)R ,, : 00)R , ,: C(0)ORp: OOO) R, , 
NR4C(0)Ri 1: or two Y moieties together may form 0-fCH 2 ) s O- or a 5 to fi mcmbered 
unsaturated ring; 

n is an integer having a value of I to 3: ~ — 

m is an integer having a value of I 10 3: 
R8 is hydrogen or Cm alkyl; 
Rl0isC].]()alkylC(O)2R8: 

R 1 1 is hydrogen. Cm alkyl. optionally subsutuied aryl. optionalJv substituted arvl C, 4 alkyl 
optionally substituted heteroaryl, optionally substituted heteroaiylCMalkyl. optionally " 
subsutuied heterocyclic, or optionally substituted heterocyclicC | -4alkyi: 

R 12 is hydrogen. C M 0 alkyl. optionally substituted aryl or optionally substituted arvlalkyl: 

E is optionally selected from 

O 



f 







astcnx • denoting point ol attachment of the ring, with at least one E being present: 

or a pharmaccutically acceptably salt thereof. ~ • 

Suitably, the variables for Formula (11). such as X. R. R | . R4 . R 5 . R 6 r 7 . r,. -r,, 
Y. R a . Rb. Re n. m. and s terms, etc. arc as defined in Formula (I) above. The E nne 
denoted by its point ol attachment through the astcrix mav opuonallv be present If ,1 .. ,> 
no. present the ring is a phenyl moiety which is substituted by the R and R 1 terms as shown 
At least one E ring is necessary. The E ring may be substituted by the R , moictv ,n anv nm- 

^uratc^or unsaturated, and is shown for purposes here in s ubstituted on ly in the unsaturated 

ring(s). - - .. -" — ~ " . : I —— - -— 



Exemplified compounds of Formula (III j arc 
N-[2-hydroxy-5-indanonc|-N , -|2-bromophenyl | urea: 
N-I l-hvdroxynuorcne)-N-|2-br«jmophcnyl) urea: 
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N-l3-hydroxy-9JO'anthraquinon-2.yl|-N -I2-bromophcny!| urea 

Another aspect of the present invention are the novel compounds of Formula (III), or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceutical acceptable diluent or carrier. Compounds of Formula (111 ) arc also useful for 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-K a 
or P receptor and which method comprises administering an effective amount of a compound, 
of Formula (III) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula (III) arc 
represented by the formula: 




wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizahle hydrogen and a pKa of 10 or less: 

R] is independently selected from hydrogen: haJogcn: nitro: cyano: halosubsiituicdCi-in 
alkyl: C | - 1() alkyl: C2- 10 alkenyl: C 1. 10 alkoxy: halosubstitutcd C l - m alknxy: a/idc. 
S(0)iR4: hydroxy: hydroxyC j-4alkyl: aryl: aryl Cm alkyl: aryloxy; aryICi-4 alkyloxy: 
hcteroaryl: heteroarylalkyl: heterocyclic. hetcrocyclicC i .4alkyl: hctcroarylC | -4 alkyloxy: 
aryl C2- 10 alkenyl: hetcroaryl C2- 10 alkenyl: hctcrocycHcC2- H) alkenyl: NR4R5: C2- in 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0: S{0)3H: SfOftRx: Ci-in alkyl 
C(0)R 1 1: C2-10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
OC(O) Ri 1: NR4C(0)R 1 1: or two R | moieties together may form 0-(CH2)s<>- »v a 5 to 6 
mcmbercd unsaturated ring: 

t is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C 1.4 alkyl. optionally 

substituted aryl, optionally substituted aryl C|-4alkyl. optionally substituted hcteroaryl. 

optionally substituted heteroaryl C | -4ajkyl. tetracyclic. hcterocyclicC: | .4 alkyl. or R4 and 
IjRsnogcthcrwidfthc hitrogch"io^hichlficy arLvauacfeTJTornili 5 to 7 mcnihor ring which 

may optionally comprise an additional hetcroatom selected from O/N/S: 
V is independently selected from hydrogen: halogen: niiro: cyano: halosubsiuutcd C|. |<i alkyl: 

C |.|0 alkyl: C2- 10 alkenyl: C|-10 alkoxy: halosubstituted Cl-jo alkoxy: a/.idc: SfO) t R4: 
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hydroxy; hydroxyC , - 4 aJkyl: aryl: aryl C,. 4 alkyl: aryloxy: arylC|-4 alkvloxv: hctcroarvl 
heteroarylalkyl: heteroaiylC|.4 alkyloxy: heterocyclic, heterocyclic*: i^alkyl: aryl C 2 in 
alkenyl: heicroaryl C 2 - 10 alkcnyl: hcicrocyclicC2. 10 alkenyl: NR4R5: Q. ,„ aJkcnyl 
C(0)NR4R5: C(0)NR4R 5 : C(0)NR4R ,„: S(0) 3 H; S(0) 3 R 8 : C M0 alkylC<0)R , , 
C 2 . 1 0 alkenyl C(0)R , , : C 2 . 10 alkcnyl C(0)OR , , : QO)R | , : CfOXDR 1 2 : OC(O) R , , 
NR4QO)R| |: or two Y moieties together may form 0-(CH 2 ) s O- or a 5 to 6 mcmhered 
unsaturated ring: 

n is an integer having a value of I to 3: 

m is an integer having a value of I to 3: 

R"8 is hydrogenlFCi^arkyi: ~ ~ ' 

RlO is Ci. jo alkyl C(0) 2 Rr; 

R 1 1 is hydrogen. Cj. 4 alkyl, optionally subsumed aryl. optionally substituted arvl C|. 4 alkyl 
opuonally substituted heteroaryl. optionally substituted heieroarylC,. 4 alkyJ. opuonally 
substituted heterocyclic, or optionally substituted heterocyclic Malkyl: 
Rj 2 is hydrogen. C|. 10 alkyl. optionally substituted aryl or optionally substituted arvlalkyl: 
or a pharmaceutical^ acceptably salt thereof. ^ 

Suitably, the variables, etc. for Formula (11) are the same as those defined lor Formula 
(1) above, such as lor example the R variable. 

Exemplified compounds of Formula (III) are N-( 2 -Hvdroxv- 4 -niirophenvl)-N'-(i. 
mcthoxy- 2 -thicnyl)urca : and N-CS-hydmxy-S-niin^hcnyl^NW^mcMhoxy^.thicnynurea. 

Another aspect of the present invention is the novel compounds of Formula (la) a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease as 
defined herein. This invention also relates 10 the pharmaceutical compositions comprising a 
compound of Formula (la ) and a pharmaccuucally acceptable diluent or carrier. The 
compounds of Formula ( la ) arc represented by the strucuturc: 




wherein " " ' — - 

X is oxygen or sulfur: 

R a is an alkyl. aiyl. arylC j . 4 alkyl. heter«)aryl. heteroaryl C i-dalkyl. tetenxyclic. or a 
heterocyclic C |. 4 alkyl moiety, all of which may be optionally substituted: 
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Rh is a NR6R7, ajkyi. aryl. arylC|-4alkyI. aryl C2-4aIkcnyl, heicroaryl. hcteroary)C].4alkyi. 
heicroarylC2-4 alkenyl. heterocyclic, or heterocyclic C | -4alkyl. or a heterocyclic 
C2-4alkeny! moiety, camphor, all of which may he optionally substituted one 10 three limes 
independently by halogen: nitro; halosubstituted C 1.4 alkyl: C 1.4 alkyl: C 1-4 alkoxy: 
NR9C(0)R a : C(0)NR6R7- S<0)3H. or C(0)OC 1.4 alkyl; 

R6 and R7 arc independently hydrogen or a C1.4 aJkyI group, or Rft and R7 together with the 
nitrogen to which they arc attached form a 5 to 7 member ring which ring may optionally 
contain an additional heicroaiom which hctcroatom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally subsumed; . 

R9 is hydrogen or a CM alkyl. preferably hydrogen: 

R 1 is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted C 1 - 10 
alkyl: C i- \{) alkyl: C2-IO alkenyl: C i- 10 alkoxy: halosubstituted C 1 - 10 alkoxy: azide: 
S(0)iR4; hydroxy: hydroxy C|-4alkyl: aryl; aryl C 1.4 alkyl; aryloxy: aryl C|-4 alkyloxy; 
heteroaryl: heteroatyialkyl; heterocyclic, heterocyclic C|-4alkyl: heicroaryl C|-4 alkyloxy: 
aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5: C<0)NR4Rs: C(0)NR4R ip: S(0)3H; S(0)3R*: C|. 10 alkyl 
C(0)R 1 1 ; C2- 10 alkenyl C(0)R l |:C2-I0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
OC(O) Rj |: NR4C(0)R 1 1; or two R | moieties together may form 0(CH2)$0- or a 5 to 6 
membered unsaturated ring: 

1 is 0. or an intepcr havwp a value of I or 2: 

s is an integer having a value ol 1 to 3: 

R4 and R5 arc independently hydrogen, optionally substituted Ci- 4 alkyl. optionally 

substituted ar>'l. optionally substituted aryl C |-4alkyl, optionally substituted heteroaryl. 
optionally substituted heteroaryl C |-4alkyl. heterocyclic. hetcrocyclicCi-4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 
may optionally comprise an additional hctcroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: nitre: cyano: halosubstituted C|- 10 alkyl: 
Ci-io alkyl; C2- 10 alkenyl: Ci - 10 alkoxy: halosubstituted Cj-to alkoxy: azide: S(0)iR4. 
hydroxy: hydroxyC|-4alkyl: aryl: aryl C1.4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryl: 
heteroarylalkyl: hcicroarylC|-4 alkyloxy: heterocyclic. heicrocyclicCj-4alkyl: aryl C2- 10 
alkenyl: heicroaryl C2-10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C1OWR4R5: C(0)NR4R |t>: SlOtfH: S(0)3Rk: C |.|o alkyl QO)R 1 1 : 
C2.loalkenyl C(0)R| |: C2-IU alkenyl 00)OR)j:CfO)R| |:OOX)R|2: OC(O) Ri |: 
Z^&Ii^CrQlRl^ — 
unsaturated ring: 

n is an integer having a value ol I to 3: 

m is an integer having a value ol I to 3: 

R8 is hydrogen or C 1 -4 alkyl: 
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R 10 is C i- in alkyi C(0)2R8; 

R 1 1 is hydrogen. C M alkyl. opuonally subsututed aryl. opiionally subsututed aryl C, 4 alkyl 
opuoially subsututed heieroaryl. optionally substituted heteroarvlC ,.4alkyl. opuonally 
subsututcd heterocyclic, or optionally subsututed heterocyclic i-4alkyl- 
R 12 is hydrogen. C ,.,« alkyl. opuonally substituted aryl or optionally subsUtuted arylalkyl 
or a pharmaccuticaJly acceptably salt thereof. 

A preferred ring subsutution for R , variable is monosubsututed in the 3-posiUon. or the 
_4- position, or di-subsututed in the 3.4- position. The subsutuen, group is suitably anelecuon 
withdrawing moiety. Preferably R , is nitro. halojen, cyano. trinuon^ethyl # rou P ;or 

While Y may be subsututed in any of the 5 ring posiuons. preferably the ring whh the 
Y' moiety is mono-substituted in the 2-posiUon or 3- position, with the 4- preferably tain* 
unsubstitutc* If me ring is di-substi,uted. subs.ituents are preferably in the 2'-. 3« positions 
ol a monocyclic nng. While both R, and Y can both be hydrogen, it is prefered that a, leas, 
one ol the rings be substituted, preferably both rings are at least mono-subsuiuied. i e n amd 
m arc each equal to 1 or more. 

Y is more preferably a mono-substituted halogen, disuhstiiuicd halogen mono- 
subsmu.cd alkoxy. disubsututed aJkoxy. me.hvlened.oxy. arvl. or alkvJ. preferably these 
groups arc substituted in the 2 - position or 2 -..T-position. 

ExcmpliUcd compounds of Formula (la) arc 
N-c4-Nitr» 2-tphcnylsulfonylamino)phcnyl)-N , .phcnyl urea 
N-|(2-Phcnyl.sullamido) 4-cyanophenylJ- N-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamide) phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Ammo sullonyl styryl) phenyl) N-(2-hromo phenyl) urea 
2-1(3.4 Di-mcthoxyphenylsulfonyl)amino| phenyl) N'-(2-bromo phenyl) urea 
N-(2-|(4- AtvtamidophenylsuIfonyDaminol phenyl) N -(2-hromo phenyl) urea 
N-(2-( Amino sulfonyl (2-thiophene) phenyl) NH2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (3- IO |y|) phenyl) N-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (8-quinolinyl)) phenyl) N-(2-bromo phenvl) urea 
N-(2-t Amino sullonyl benzyl) phenyl) N-(2-hromo phenyl) urea 
JHHn^Irinoor^ 

N-(2-Broniophcnyl)-N^f2-dimemyiamin«wulfonylamino)phcnyUurca " 
N-|2-(Phenoihylsulfonylamino)phenyl|-N--(2-bromopbenyl)urea 

NM2-|(2-Acctamid,M-mcmylihiarol-5-yn S ulfonyla m ino]phenyl|-N-(2-hromoph^nyl)ur^ 

N-|2-|(2.3-Dichlorothien-5-yl)JsulfonylaminoJphenyl|.N-(2.bromo P henvl)uica 

N-|2-|f.\5-Bistril1uoromethylphenyl)sulfonylaminoJphenyll-N-(2-bromophenyl)uK : a 
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N-|2^(2-Benzyl)suirony1am^^ 

NM2M2-(3-Niirophenyl)sulionylamino|phcnyn-N , -(2-bromophcnyl)urca 

N-I2-l2-(4-Phcnoxyphcnyl)sulfony!amino|phenyl|-N , -(2-bromophcny!) urea 
5 N-l(2-( 1 SHO-CamphorsulfonylaminoJphenyl )-N-(2-bromophcnyl)urea 

N-([2-( I RV l(Kramphonsulfonylamino]phenyl]-N , -(2-bromophcnyl)urca 

N-|2-|2-(2-Niuo-(4.trinuoromcihyl)phcnyl)sulfon 

N-l2-(2- Anuno-(4-irifluoromethyl) phenyl) sulfonylaminol phenyl)- N f -(2^ 

bromophenyl)urea - 

10 N-|2-lamino«lfo^ 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
15 (lb) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (lb) arc 
represented by the strucuture: 



X1R2 




wherein 
20 X is oxygen or sulfur: 
X | is oxygen or sulfur: 

R | is independently selected from hydrogen: halogen: nitro: cyano: halosubstituied C | - 10 
alky!: C 1- 10 alkyl: C2-10 alkenyl: C i- 1() alkoxy: halosubstituied C |. 10 alkoxy: a/.idc: 
S(G)tR4; hydroxy: hydroxyC 1^4alkyl: aryl; aryl Ci-4 alkyl: aryloxy: arylC|.4 alkyloxy: 
25 hetcroaryl: heteroarylalkyl: heterocyclic, heterocyclic C 1 -4alkyl: hctcroaryl C 1 .4 alkyloxy. 

aryl C2- 10 alkenyl: hetcroaryl C2- 10 alkenyl: heterocyclic*^- 10 alkenyl: NR4R5 C2- lo 
alkenyl C(0)NR4R5:C(0)NR4R5:C(0)NR4R 10: S(0)?H: S(0)3Rr:C|. 10 alkyl 
00>R 1 1: C2-10 alkenyl C(0)R 1 | : C2- 10 alkenyl CfO)OR 1 1 : C(0)R 1 1 : CKMOR 12: 
OC(O) R 1 1 : NR4C(0)R 1 1 : or iwo R 1 moieties together may form CMCH2)sO- or a 5 to 6 
30 mcmbcrcd unsaturated ring: " . 

— lisO-oran integer having a value i>l-l or-2v^ — -7 — ■_ . .. " ~~ < 

s is an integer having a value of I to 3: 

R2 is a substituted aryl. hetcroaryl. or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less: 
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R4 and R 5 arc independent hydrogen, optionally substituted Cm alky,. op,io„a)ly 
subsututed ary.. optionally substituted ary. C,. 4 a.ky|. optionally substituted hetLrv. 
npnona.lv subsututed hetcroaryl C.^kyl. heterocyclic, heterocyclic ,. 4 alkv. or R, and 
R5 u> P cthcr with the niuogen to which they are attached form a 5 l 7 n^lrHn ^ 
mayopuonally comprise an additional heteroatom selected from QMS- 
Y ,s independently .selected from hydrogen: halogen: moo: cyano: halosubsututedC, ,« alky! 

hydroxy: hydroxyCMalkyl: aryl: ary, c M alkyl: aryloxy: **c M alkyIoxy . 
heteroaryjalky,: heteroarylC,^ alky.oxy: heterocyclic. he^cHcC, Jlkyl: a^ " 

C(0)NR4R 5 . CCO)NR4R 5 : C(0)NR4R , 0 ; S(0) 3 H: S(0) 3 R 8 : C M „ alkyl QO)R , , 

15 n is an integer having a vaJuc of I 10 3; 

m is an integer having a value of I to 3; 
R8 is hydrogen or C 1.4 alkyl; 

R|« isCi.ioaJkyl C(0)2R8: 

R , , is hydrogen^ ,. 4 aIk yl. optionally .subsututed ary,. optionally subsututed ary, C,. 4 alkvi 
» tonally subsututed hetcroaryl. opuonally subsututed he tt roary.C,. 4 a,ky,. 
^"Kdhete™^ 

R 12 « hydrogen. C,. ,„ alkyl. optionally substituted aryl or optionally substituted arvla.kv. 
«r a pharmaccutically acceptable salt thcrcof. * ' * 

5 ,11 k. SUiU,b K V ' * Vanab ' C - C,C - fW FOrmU,a (,b) are ,hc « « defined for Formula 
such as lor example the functional moieties on the R 2 group having an > i^T 
ydrogen w„b a pKa of ,„ or ,css. Suitably such functional groups include, bu, are no, 
humcd u,. hydmxy. carboxy.ic acid, thiol. -NH-00,R a . -C,0)NR o R 7 . subSl iiu J 
. onamtdes „» the formula -NHStO) 2 R h . . S ,C» 2 NHR C . NHC,X;>NHR h . or tctrazo* ,as 
' ucltncU lor Formula (I). 

Suitably for compounds of Formula fib), a prefer ring substitution for R , is in the 



20 



^gimn . ihr 4. p.,«u,m ,„ iffsmbUtammmtt^JUkfMtm The s„hsii,„™, 

inHunnimcthyl »mup. orOO)NR4R5 * 

While Y may be subsututed in any of the 5 ring positions. p K ferab.v the ring with .he 
^ motety ,s mono-subsututcd in the ..position or 3- posttmn. with the 4- p^rah^bein* 
unsubstuuted. ,f the ring ,s disubstuuted. substituen. are prelerably ,n L 2' or ±£L of 
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a monocyclic ring. While both R j and Y can both be hydrogen, it is prcfercd thai at least one 
of the rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m arc 
each equal to 1 or more. 

Suitably for compounds of Formula (lb). Y is more preferably disubstituted halogen, 
mono-substituted halogen, disubstituted alkoxy. mono-substituted alkoxy. methylencdioxy. 
aryl. or alkyh preferably in the 2'position or 2\3 # -position. 

Another aspect of the present invention is the novel compounds of Formula (Ic). a 
subset of compounds of Formula (I) useful for treating a chernokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula _ 
(Ic) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (Ici arc 
represented by the strucuiure: 

n(Y)<=\ 




wherein 
15 X is oxygen or sulfur; 
X | is oxygen or sulfur: 

R i is independently selected irom hydrogen: halogen; niiro. cyano: haJosubsuiuied C I - 1 u 
alkyl: C MO alkyl: C2- 10 alkenyl: Cj-io alkoxy: halosubsutmed C mo alkoxy: azidc: 
5(OhR4; hydroxy: hydroxyCi^alkyl: aryl: aryl C i-4 alkyl: aryloxy; aryl C 1.4 alkyloxy: 
2( 1 heteroaryl: heteroarylalkyl: heterocyclic. hetcrocyclicC | -4alkyl: hetcroarylC 1 .4 alkyloxy: 
aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5- C2- in 
aikenyl C(0)NR4R.V. C(0)NIUR5: C(0)NR4R 1 0: S(0)3H: S(C»3Rk: C | . m i alkyl 
C(0)R 1 1 : C2. 1 0 alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R \ \ : C(OK)R 1 2 : 
OC(O) Rl ]: NR4C(0)R 1 1: or two R | moieties logethcr may form £)-<CH2)sO- or a 5 to ^ 
25 mcmbcrcd unsaturated ring: 

t is 0. or an integer having a value of I or 2: 
s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted Cj-4 alkyl. optionally 

substituted aryl. optionally substituted aryl C | -4alkyl. optionally substituted heteroaryl. 
3d optionally substituted heteroaryl C | .4 alkyl. heterocyclic, heterocyclic C 1 .4 alkyl. or R4 
____-_and-R5 together withJhc-nitrogenatv.which4hcy-arc-aiiachcdJomi.a-5 io-7-membcr ring— — 



which may optionally comprise an additional hcteroaiom selected from O/N/S: 
V i* independently selected Irom halogen: niiro: cyano. halosubsiituied C |- 10 alkyl: C|. 10 
alkyl. C2- 10 alkenyl: C l - 10 alkoxy: halosubsututed C 1- 10 alkoxy: azidc: S(0)tR4: 
35 hydroxy: hydroxy C 1 -4alkyl: aryl: aryl C M alkyl: aryloxy: arylC 1-4 alkyloxy: heteroaryl: 
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hetcroaiylalkyl: heteroarylC|-4 alkyloxy: heterocyclic, heterocyclic C|. 4 alkyl: arylCMl) 
alkcnyl: hcicroaryl C2- 1() aJkenyl: heterocyclic C2- 1 0 alkenyl: NR4R5: €3. 10 alkenyl 
C(0)NR4RV C(0)NR4R5: C(O)NR4R|0: S(0) 3 H: S(0)3R 8 : C|., 0 alkyl CfO)R| |: 
C 2 -I0alkenyl C(0)R| C 2 - 10 alkenyl C(0)OR| |:C(0)R| |: C<0)OR| 2 : OC(0) R| |: 
5 NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH 2 ) s O- or a 3 to 6 mem be red 
unsaturated ring: 
n is an integer having a value of I to 3: 
m is an integer having a value or I to 3: 
R8 is hydrogen or C m alkyl: 

10 R|oisC|-|oalkyiC(0)2RK:" 

R 1 1 is hydrogen. C 1.4 alkyl. optionally substituted aryl, optionally substituted aryl C|. 4 alkyl. 
optionally subsututed heteroaryl. optionally substituted heteroarylC | -4alkyl. optionally 
subsututed heterocyclic, or opuonally subsututed heierocyclicC | -4alkyl; 
RI2 is hydrogen. C1.10 alkyl. opuonally substituted aryl or optionally substituted arylalkyl: 
15 provided that 

when n =1 than Y is substituted in the 2- or 3- position: 

when n =2 than Y is di-subsutuied in the 2 - 3'- position, the 2 , -.V- position, the 
2 -6" position, the 3*-5" or the 3'-fi" position: 

when h = 3 ihan Y is tnsunstitutcd in thr 2-.r. 5 OJ lhe 3-.3-.ft-. positions: 
20 further provided thai 

when X 1 is O. m=2. R j is 2rt-butyl. 4-meihyl. and n=3 than Y is not 2 -OH.3 -1- 
butyl. 5'-mcihyl: 

when X 1 is O. m= 1 . R , j s 4-mcthyl. and n=2 than Y is not 2 -OH. 5-methyl: 
when X 1 is O. m=l. R j is hydrogen, and n=2 than Y is not 2-6-diethyl: 
5 when X 1 is O. m= I . R , is 6-OH. and n=2 than Y is not 2* -5 - methyl: 

when X 1 is S. m= I . R | is 4-ethyl. and n= I than Y is not 2-mcthoxy: 
or a pharmaceuiically acceptably salt thereof. 

Suitably, the variables, etc: for Formula f farl arc the same as those defined IbrTormuIa 
(I) above unless indicated. . 

Suitably for compounds of Formula (!ci. a preferred ring substitution for H | is in the 

_^pj?siu^thc4-_po^ 

hydrogen. The suhMiiucnt group is suitably an electron withdrawing moiety. Preferably R 1 is 
nitro. halogen, cyano. trilluoromeihyl group, or CtO)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posiuon or 3- position, with the 4-^refcrably being 
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unsuhstitutcd. II ihe ring is disubstitutcd. suhstituenis are preferably in ihc 2' or 3' position ot 
a monocyclic ring. While boih R i and Y can both be hydrogen, ii is prciercd lhat ai leasi one 
of the rings be substituted, preferably boih rings arc ai least mono-subsiiiuicd. i.e. n amd m arc 
each equal to I or more. 
5 Suitably for compounds of Formula (Ic), Y is more preferably a mono-substituted 

halogen, disubstitutcd halogen, mono-substituted aikoxy, disubstitutcd alkoxy, 
methylencdioxy. aryl. or alkyl. preferably with these groups in the 2'position or 2.3-posiiion. 

Exemplified compounds of Formula (Ic) are: 
N-P-Hydroxy^^meihoxycarbonyDphcnyll-N'-phenyluiea: 

in N-l2-Hydroxy-5-nitro-phcnyJ]rNVphcnyl ureal 

N-(2-Hydroxy-4-nuorophenyl)-N , -phenyl urea 
N-|2-Hydroxy-4*(trinuoromethyl)phenyl]-N -phenyl urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-hydroxy-4-nitrophenyl) urea 
N-(2-Hydroxy-4-niirophenylVN , -phenyl-thiourea 
15 N-(2-Hydroxy-5-nitrophenyl)-N , -(3-meihoxy-2-thienyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(3-meihoxy-2-thienyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(3-meihoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl).N # -(2-methoxyphenyl)urea 
N-(2*Hydroxv-4-nim)phenyl)-NM3-trinuoromeihylphenynurea 
20 N.(2-Hydroxy-4-niuophenyl)-N v -(2-tri_fluoromethylphenyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N , -(4-irinuoromethylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(2-bromophcnyl)urea 
N-(2-Hydroxy-4-niirophcnyn-N , -(3-bromophcnyl)urca 
N-(2-Hydroxy-4.nitrophcnyl)-N , -(4-bromophenyl)urca 
25 N-(2-Hydroxy-4-nitrophcnyn-N , -(2-phcnylphenyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-niirophcnyl)urca 
N-(2-Hydroxy-4-nitrophcnylVN-(2-nuorophcnyl)urea 
N-(2-Hydroxy-4-niirophcnyl)-N , -(2.6-dinuorophcnyl>urca 
N-(2-Hydroxy-4.niirophcnylVN-(2-cihoxYphcnyI)urca 
30 N.(2-Hydroxy-4-nitn>phcnyl)-N-(2-cthylphcnyl)urca 

N-(2-Hydroxy.4-nitrophcnyl)-N , -(2-trinuoromethoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyl) N-Q-mcthylihiophenyl) urea 
NM2-Hydroxy-4-nitro-phcnyl) N'-(2«chlorn 6-mcthyl phenyl) urea _ 

_ -N-.(-2-Hydroxy - 

35 N-(2-Hydroxy-4-trinuommcthyl phenyl)-N'-(2-hromo phenyl) urea 
NW2-Hydnwy-4-trifluoromeihyl phenyn-N'-f2-phenyl phenyl) urea 
N-f2-Hydroxy-4-carhomeihoxy phenyl)-N'-i2-phcnyl phenyl) urea 
N-t2-Hydroxy-4-ntirophcnyl)-N -(2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-niirophenyl)-N , -(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N--(2.4.dibromo phenyl) urea 
N-(2-Hydroxy- l-napihyl)-N , -(2-bn>mo phenyl) urea 

5 N-(2-Hydroxy-4-niirophenyl)-N'-(23-meihylenedioxyphenyl)urca 
N-(2-Hydroxy-4-niuophenyl) N-(3-chloro 2-methoxy phenyl) urea 

N-f2.Hydmxy-4.fBenzylamino)carbonyIphenylJ.N--(2-bromc.phenvl)urea 
N-(2-Hydroxy-4-nitro phenyI)-N--<2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro phenyl)-N , -(2-bromo phenyl) urea 

10 N-(2-HydfMy.3;4^muorophenyl)-N > :(2-bFomo^ urea 

N-(2-Hydroxy 4-phenyl phenyl) N'-<2-bromo phenyl) urea 
N-(2-Hydroxy 4-meihyl phenyl)-N , .(2-bromo phenyl) urea 
N-(2-Hydroxy-4-ruiro phenyl)-N--(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl)-N , .(2-bromo phenyl) urea 
15 N-(2-Sullhydryl-4-bromo phenyl)-N'-(2-bromo phenyl) urea 
N.(2.Hydroxy 4-nitro phenyD-N^-iodo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyD-N-G-bromo phenyl) ihiourea 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-mcihoxyphenyI)urea 
N-12-Hvdroxy 5-cyanophenyJ]-NV|2-bromopheny]] urea 
N-|2-Hydroxy-3-nuorophenyJ]-N -|2-bromophenylJ urea 
N-|2-Hydroxy.3-nuoro-5-bromophenyll-N I -f2-bromophenylI urea 
N-f2-Hydr«)xy-3-chlorophenyl|-N-f2-bromophenylJ urea 
N-|2-Hydroxy-3-irinuoromeihylphenyl|.N*-|2-bromophenyl| urea 
N-[2-hydroxy-3.4-diphenyl phcnylJ-N'-^-bromophenyll urea 

N-|2-Hydroxy-3. f lyc,ncrnethylesicrcarbonylphenyl|.NM2-hmrno P hcnvl| urea 
N-[2-Hydroxy.3- g lycincarbonylphenyl|.N'.|2-bromophenyUurca 
N-I2-Hydroxy-3.5-dichlorophenyl|.N-|2-bromophenyl|urea 
N-|2-Hydroxy.3 : niirophcnylJ.NV[2-bn>mophcnyl] urea 
N-|2-Hydroxy.3.4-dichlorophenyl).N-.|2-bromophenyl) urea 
30 N-|2-Hydroxy-3-cyanophenyl)-N'-|2-bromophenyll urea 
N-|2-Hydroxy-4-cyanophenyll-N-|2-brornophenylJ urea 

N-|2-Hydroxy-4.cyanophenyl|-N , .|4-meihoxyphenyl| urea 

N-ll-Hy^,^ 

' N-|2-Hydrox;v.4:cya"nophcnyl|-N^|2-mcihylphenyl|' urea " 
?5 N-l2-Hydn)xy-4.cvan«)phcnyl|-N-|2-trinuoromeihylphcnyI|urc a 
N-|2-Hydroxy-4-cyanophenyl)-N-|3-uinuoromeihylphenyl|urea 
N.|2-Hydroxy-4-cyanophcnyl)-N-|4-uinuoromethylphenyl|urea 
N.|2-Hydmxy-3-n-propylphenylj.N -|2-bramophenyl| urea 
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NM2-Hydroxy-4-eihylphenyl|-NH2-bromophenyl| urea 
N-I2-Hydroxy-3-phenylaminocarbonyl phenyl)-N'-| 2- bromophenyl) urea 
N-I2-Hydroxy-3-cyano-4-methyIphenyl|-N , -|2-bromophenyl| urea 
N-I2-Hydroxy-4-carbophenyl phenyl |-N*-12- bromophenyl | urea 

5 N-|2-Hydroxy-3-carbophenyl phenyl )-N*-|2-bromophenyl } urea 
N-|2-Hydroxy-3-henzyloxy phenyl)-N'-[2-bromophenyIl urea 
(E)-N-|4-(2-(Methoxycarbonyl)elhenyl]-2-hydroxyphenyl)-N , -|2-bromophcnyl| urea 
(E)-N-{3^2-(Methoxycarbonyl)eihenyll-2-hydro^ | 
bromophenyl] urea — 

10 (E)-N-(3-l2-( AminocarbonyDethenyl )-2-hydroxyphenyl]-N*-|2-bromophenyl |urca-N-| 2- 
bromophenyl] urea 

(E)-N-|4-[2-(Aminocarbonyl)eihenyI]-2-hydroxyphenyl)-N , -[2- bromophenyl |uroa-N -12- 
bromophenyl] urea 

N-|2-Hydroxy-4-benzamide phenyl )-N'-[2-bromophenyl) urea 
15 N-[2-Hydroxy-4-arainocarbonyl phenyl]-N-(2-bromophenyl| urea 

N-(2-Hydroxy-3,5,6-irinuorophenyl)-N , -<2-bromophenyl)urea 

N-(2-Hydroxy-3-nuoro^-Uifluoromelhylphenyl)-N-(2'bromophenyl)urea 

N«(2-Hydroxy-3-iodophenyI)-N'-(2-bromophenyl)urea 

N-|2-Hydroxy-4-cyanophenyl]-N'-[4-phenylphenyll urea 
20 N-|2-Hydroxy-4.cyanophenyl]-N'-|2,3-dichlorophenyl) urea 

N-|2-Hydroxy-4-cyanophenyll-N , -12-methoxyphenyll urea 

N- [ 2- H ydroxy-4-cyanopheny 1 |-N'- ( 3-meihoxy phenyl | urea 

N- 1 2- H y drox y-5- fl uoropheny 1 1 -N'- 1 2- bromophenyl 1 urea 

N-P-Hydroxy-S-irinuoromeihylphenylJ-N'-fZ-bromophcnyll urea 
25 N-I2-Hydroxyphenyl]-N'-|2-brornophenyl] urea 

N-lTrans^^-Myrl^-hydroxyphenyll-N'-^-bromophenyll urea 

N- 1 2-Hydroxy-3.4-dichlorophenyl |-N -| 2-methoxyphcnyl | urea 

N-(2-Hydroxy-3.4-dichlorophcnyll-N'-|4-methoxyphcnyl) urea 

N-[ 2- Hydroxy-3.4-dichlorophenyl |- N*-| 3-lrifluoromethy Ipheny I J urea 
30 N-[2-Hydroxy-3.4-dichlorophenyll-N , -|2-phenylphenyl| urea 

N-|2-Hydroxv-3.4.dichlorophenyl]-N'-[4-phenylphenyl] urea 

N-P-Hydroxy-S^-dichlorophenyll-N'-U^-dichlorophcnyll urea 

N-| 2-Hydroxy-4.isopropylphenyl l-N'-l 3-uifluprumeihylphcnyl 1 1 urea 
— ~N^|J^ 

35 N-(2-Hydroxy-4-azidophenyl)-N W2-iodophenyl)urea 
N-(2-Hydroxy-3-azidophenylVN'-(2-bromophenyl)urea 
N-|2-Hydroxy-3<yanophenyl]-N -|2-methoxyphenyl] urea 
N-|2-HydroxyO<yanophenyll'N -I3-trinuoromcihylphenyll urea 
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N-(2-Hydrox y -3-cy a iinphcny||.N-|2-phcny!phenyl|urc a 

N-|2-Hydroxy-3-cyano P hcnyl|-N-|2J-dichlon)phenyl|urca 

N.|2-Hydroxy-4.i S opropyl P heny||.N-.f2.3-dichl« ) mphcnyl|urc a 
N.,2.» 

S N -r2-Hydroxy-3-phenyJ P henyll-N'-I2J-dichloro P hcnyljurca 
N.|2-Hydroxy-5-nitrophenyJl-N'.|2-meihoxvphenyl|urca 

N-P-Hydroxy-^nitrophenyll-N'-J^uinuoromcthylphcnvllurea 
N-|2-Hydrox y -5-n,irophenyl|-N--|2-phenylphcnylJ urea * 

N-f2-Hydroxy-5-niirophenylj-N--|2J-dichlorophenyl| U rca 

' N-' 2 -"y^ox y -5-eU,yJsulfony|phenyl)-NV[23-dichlorophcnyl, U rca 

N-|2-Hydroxy-3.4-dichlorophcny.|-N--(2.4 dimeihoxyphenylj urea 

N-|2-Hydroxy-3.4-d,chJorophenyl)-N-[benzynurca 

N.|2-Hydroxy.3-naphlhy]J.NW3-trinuo rom eU,ylphcnyl|u re a 
N-r2-Hydroxy-3-naphlhyll.N-. ( 2.3-dich)o ro phenylJ urea 
N-f2-Hydroxy-3-naphthyl]-N-.|benzy|Jurea 
N-f2-hydroxy-3-(phenvI am inocarbony]) phenyl J-N-| benzoyl | urea 
N-|2.Hydroxy.3-trinuoro m eihylphenyl)-N-.[bcn2nylJ urea " 
N-|2-Hydroxy-4-cyanophenylJ.K-|ben2oyl] urea 
N |2-H y droxy-5-na P hlhalenesulfomc acidJ-N-.|2-bromopheny|, urca 
N-[2-Hydn,xy-4.na P hlhalcnes U |fonic arid|.NW2-bromophcnyl| urea 
M2-Hydroxy 3-napthyl) N-(2-bromo phenyl) urea: 
N-(2-Hydroxy- l-napihyn-N -(2-bromo phenyl) urea: 
N-(2-Hydroxy-4-niirophcnyl)-N-(l-naphihyl)urea: 

Suitable pharmaceutical^ acce pl able salts are well known ,„ those skilled in ,he an and 
mc^c basic salts of inorganic and organic acid, such as hydrochloric ^ 
c,d. sulphunc acid, phosphoric acid. methane sulphonic acid.«thanc s uip ^T"L 
ac - maI d . .nanc acid, citric acid, lactic acid, oxalic ac.d. succinic cid. 
male, actd benzotc acid, salicylic acid. P henvlacctie actd and mandc.ic acid. In add*™ 
Phannaceuuca ,y acceptable .sales of compounds of Formula fit mav aJso * ^ a 

mo.cn Su.ublc pharmaceuucally acceptable cations arc well known ,o thov sk.Jled m t hc ln ~ 
and .ncludc aUcalinc. alkaline eanh. ammonium and ^ternary ammonium cation" 

The following terms, as used herein, refer to. 
• "halo" - all halogens, that is chloro. fluoro. hromo and iodo. 
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• "C |. loalkyl" or "alkyl" - both straight and branched chain radicals of I to 10 carbon 
atoms, unless the chain length is otherwise limited, including, but not limited to. methyl, ethyl, 
n-propyl. /.w-propyl. n-bulyl. sei -butyl, /.vo-butyl. rm-butyl. n-pentyl and the like. 

• The term "cycloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 8 
5 carbons, including hut not limited to cyclopropyl. cyelopemyl. cyclohcxyl. and the like. 

• The term "alkenyl" is used herein at all occurrences to mean straight or branched 
chain radical of 2- 1 0 carbon atoms, unless the chain length is limited thereto, including, but not 
limited to cthenyl. 1-propenyl. 2-propenyl. 2-mcthyl- l-proncnyl. l-butcnyl. 2-buicnyl and the 
like. 

10 • "aryl" - phenyl and naphihyl: 

• "heteroaryl" (on its own or in any combination, such as "hctcroaryloxy". or 
-heteroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more rings contain 
one or more heteroatoms selected from the group consisting of N. O or S. such as. hut not 
limited, to pyrrole, pyrazole. furan. thiophene. quinolinc. isoquinolinc. quinazolinyl. pyridine. 

15 pyrimidinc. oxazolc. thiazolc. thiadiazolc. triazole. imidazole, or benzimidazolc. 

• 'heterocyclic" (on its own or in any combination, such as "hctcrocyclicalkyl") • a 
saturated or panially unsaturated 4-10 membered ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N. O. or S: such as. but 
noi limned to. pyrrolidine, piperidinc. pipcrazinc morpholinc. teirahydropyran. or 

20 imidazolidine 

• The term "arylalkyr or "heieroarylalkyl" or "hctcrocyclicalkyr is used herein to 
mean C | . 10 alkyl. as defined above, attached to an aryl. heteroaryl «r heterocyclic moiety, as 
also defined herein, unless otherwise indicated. 

. "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thio" refers to the 
25 sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two R i moieties (or two Y moieties) may together form a 5 or 6 
membered uasaturaied ring" is used herein to mean the formation of a napthylcnc nng system 
or a phenyl moiety having attached a 6 membered partially unsaturated ring such as a C* 
cycloalkcnyl. i.e hcxenc. or a C.s cyloalkenyl moiety, cyclopcntene. 

30 

The compounds of Formula (1). (la), fib), tie). (II) and (HI) may be obtained by 
applying svnthctic procedures, some of which arc illustf atcd in the Schemes below The 
_ synmcsisipjiivided for in these Schemes is applicable for the prod ucing co mpounds of Formula 
-(-ih tlal. (11) and (in TMnp 5m^^^ 
35 employing optional subsiiiucnis which are suitably protected, to achieve compatibility with the 
reactions outlined herein. Subscuucm deprotcctmn. ,n those cases, then affords compounds ot 
the nature ccncrallv disclosed. Once the urea nucleus has been established, further compounds 
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of these formulas may he prepared hy applying siandard techniques for functional-group 
inicrconversion. well known >n the an. While the schemes arc shown wi.h compounds only of 
Formula (I ) this is merely for illusiraiion purposes only. 



Scheme 1 





"=NH 2 .OH. CO^. SH a)PhNCO 



Ortho substiiuied phenyl ureas shown in ZssbsmU. may be prepared bv siandard 
conditions involving the condensation of commercially available ortho subsututed 
anUine(Aldrich Chemical Co.. Milwaukee, Wi) with the commereially avaHable optionally 
subsututed aryl isocyanatc (Aldrich Chemical Co.. Milwaukee. Wi) in an aprotic solvent 
(DMF. toluene). When die l-(RS0 2 NH)2-(NH 2 )Ph is no. commercially available it can be 
made by treating the commercially available RS0 2 C1 with the coorespond,n ? 2-phenylene 
diamine in the presence o. an ba.se like methyl amine or NaH ,n an aprouc solvent <like 
methylene chloride or DMF). 



Scheme 2 



Or'- OC 




3 * 5 

R*=OH. NH 2 . NHSOjR a)HN0 3 . 23 »C blSnCfc.^lOH 

If the desired 2-subsuiuicd aniline 5-scherpr2. fc not-cornmerciallv available the 
corresponding nitm compound can be prepared from 3-scheme 2 under siandard nitrauon 
-conditions :<using-HN©^ 

corresponding aniline using SnCI : in ElOHtor alternately H 2 /Pd or LiAJU,). 
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fi Z fi 

a) NH 4 SCN. Br 2 

b) NaOH€tOH 



II the desired 2-amino bcnzcncihiol 8-schcmc 3 is noi commercially available ii can be 
synthesized by reaction of the phenyl aniline with the thiocyanate anion in the presence ol an 

oxidamOikc bromine) to produ ce the 2-amino henzthiazolc. 7-schemc 3 This thiazole can then 

be hydroly2ed to the desired 2-amino benzencthiol 8-scheme 3 with a strong base like NaOH in 
a protic solvent (i.e . ElOH). 

Scheme 4 




X=S.O n 
a)TBSCl. imkJ. DMF b)i)CICXCI. NaHCO a . ii)PhNH 2 c)£t 3 N*HF. €H 3 GN 



In the case where the thioisocyanatc or phenyl isocyanatc is noi commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from the commercially available 
onho substituted aniline. This compound is first proiccied with a protecting group (ten-butyl 
dimethyl silyl or bcn/.yl ) by conditions well known in the arKsec Greene. T Protecting 
Groups in Organic Synthesis . Wiley&Sons. New York. 1981). This protected aniline is then 
reacted, in the presence of a basedike uiethyl amine or sodium bicarbonate), wiih either 
ihiophosgcne or a solution of phosgene in an aprotic solvent (ie. DMF. toluene), followed by 
aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then deprotectcd. using conditions standard in the an. to form the desired thiourea 
or-urea-li-schcme-47- 
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a)(PhO) 2 PON 3i »3N bJPhXNH, 
X=OH.NHS0 2 R.SH - 

AhmiaielyUie urea can be formed using «LC^sje^gemeniMmihe 
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corresponding aromauc or thiophene carboxylic acid ^ghemg. < The carboxylic acid is " 
subm. tied to standard Curtius conditions ((PhO^ON,. £ hN or CICOCOCI followed by 
NaN,) and the intermediate isocyanate is trapped by an appropriately substituted aniline * 

Pharmaceutically acceptable salts of compounds of Formula «) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent 

Another aspect of the present invention is the novel synthesis of xrvano nitrophenol 
.n,ermcd,atcs Numerous converses of ary! halides to aryl cyano derivatives with -copper (I) 
cyan.de have been published. However, no examples of an aryl ring with a hydroxy-group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 
results laded. Using known conditions of eleva tt d-tem P craiurcs.g f ea,er than 170'C. such as 
irom I Mi to 2 10" did not yield displacement of the halogen to a cvano mofciv. Standard bases 
such as DMF and pyridine further provided no desired product Intermediates such as % 
ammo.5-lluorophcnol. 2-nitro-5-nuorophenoI. 2-nitro-5-methyl-6-hromophenol wen: tried 
wuh a change of halogens, from fluorine to chlorine to bromine, and with use of copper ( I) 
cyan.de. The use of a bromine derivative, such as 2-ni,ro-5-methyI-6-bromophen«J . with 
d.methyllormamidc and using triethylaminc with a catalytic amount of dimcthvlam.no pyridine 
and copper (I) cyanide a. reduced temperatures., i.e. <IOO<C. preferably 60 to about HOC lor 
reduced limes from strandarized pr«»cedures. i.e.. < 18 hours, preferably aboul 4 ,„ 6 hours 
yielded ihc desired products. 

Therefore one aspect of the invention is to a process lor producing a cvano phenol 

-derivaiivc-of iho formula: - , 
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whercin R | is as defined for Formula (I) above, which method 



comprises reacting a compound of the formula: 

OM 



— wherein X is halogen with copper (I) cyanide, dimeihylformamidc. 

trielhylamine and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80* C Preferably X is bromine. 

• ' * •■ 

In the Examples, all temperatures are in degrees Centigrade (°C). Mass spectra were 

performed upon a VG Zab mass spectrometer using fast atom bombardment unless otherwise 

indicated. 1 H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(K)MHz 

10 using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 

s=singlei. d=doublet, t=triplet, q=quartet, m=multiplet and br indicates a broad signal. Sat. 

indicates a saturated solution, equiv indicates the proportion oJ a molat equivalent of reagent 

relauvc to the principal reactam. 

Flash chromatography is run over Merck Silica gel 60 (230 - 4tX) mesh) 

15 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which are 
merely illustrative and are not to be construed as a limitation of the scope of the present 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N, N** phenyl urea To a solution of substituted 
phenyl isocyanate (1.0 equiv.) in toluene (5 miliLitcrs (hereinafter "mL")) the corresponding 
25 aniline ( 1 .0 equiv.) was added. The reaction mixture was stirred at about X0°C until complete 
(24-48 hours (hereinafter "hrs" or "h")). then cooled to room temperature .The purifications. 



^yiclds^and-speciral characteristics for each individual- compound are-listed below i 



General Method B: Synthesis of N, N'- phenyl urea To a solution of phenyl 
30 isocyanate (1.0 equiv.) in dimethyl formamide (lmL) the corresponding aniline < 1.0 equiv.) 
was added. The reaction mixture was stirtcd at about 80°C until<ompleic (24-48 hours), then 
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ihe solvent was removed under vacuum. The purifications, yields and spectral characteristics 
Tor each individual compound arc listed below. 

General Method C:Synthesis of sulfonamide The onho substituted aniline (I equiv , 
methyl amine (1 equiv.) and the desired sulfonyl chloride (I equiv.) were combined in 
methylene chloride and allowed to stir at about 23 °C until complete ( 1 2-36 h) The reaction 
mmure was partitioned between water and methylene chloride. The organic layer was 

separated and dried over magnesium sulfate, filtered and conantratcd/n vacuo. The 
purifications of each compound are listed below. 



Example | 

Preparation of N-l2-Hv(1roxv^-fmPthn. yr p rhnnV ] ¥hPnY| | . N .^ hpnv , ^ 

N-|2-Hydroxy-4.( me thoxycarbonyl)phenylJ.N*-phenyl urea was prepared from 
methyl-4-amino-3-hydroxybenzoate (200 mg. 1 . 1 9 mmol) and phenvl isocvanate (I IV mmol , 
according to the procedure noted above in General Method A The product was purified bv 
precipitation from toluene, and filtering, to afford the titled compound (309 mg 90*) mn 
I88.4-I88.8-C: -H NMR (CD,OD/CDC.,). 6 8.15 (d. I H. J = 8.25 Hz). 7 TO ft 111) Til 
(d. IH. J = 8.25 Hz). 7.43 (d. 2H. J = 8.25 Hz). 7.30 (,. 2H. J = 8.2,5 Hz). 7 01 (t IH J - 
8 25 Hz). 3.87 (s. 3H): EI-MS m/z 286 (M+H)«: Ana! (C.sH jjNjOj) C H. N. 

Example 2 

Preparation of N-l5-nitro-?.hvdro»vnh™ Y ||. N -.nh™vi ..«», 

The N-|5-nitro-2-hydroxyphenyl|-N--phenyl urea was prepared from the 5-niiro 
hydroxy aniline and phenyl isocyanatc according to the procedure injkncnl Method A The 
product was purified by precipitation from toluene and filtering to afford the tided compound 
(100 mg. 309 ). IHNMR(CD.,OD):5y.48, S . IH. NH). 9.07 (d. J = I ^6 H/ NHl 8 S«i 
(s. IH). 7.80 (dd. IH. J = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. j = fi.25 H/) 7 10 «, - H 
J = 6.25 Hz). 7.01 <m. 2H). EI-MS m/z 273 <M+H)*. 

.Example ? 

Preparation Of ■Vhvdroxv-4.(l(nhrnvl a min» f , 7 irb ,, nv |j } , m ; nn ,, hr H/ . nj , v 

a) Prcparation of 0.67 Molar (hereinafter "M") Stock Soluthms of Aluminum Amide Rcaecnis 
a ™speo-sion_of ^ 

toluene (20 mL) a. about 0°C. was siowly added a solution of f2M. It) mL > of trinwthyl 
aluminum in toluene. Alter the addition was complete, the reaction mixture was allowed to 
warm to room temperature and was stirred lor about 1-2 hours until gas evolution has ceased 

b) Preparauonof3-hydroxy-4-U(phenylaminoicarbonyllamino)hcnzamide 
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To a solution of the N-12-hydri)xy-4-(mcthoxycarbonyl)phcnyl|-N , -phenyl urea (60 
miligram (hereinafter "mg"), 0.2 mmol) in mlucnc (2 mL) was added aluminum amide reagent 
(0.9 mL, 0.67M). The rcaciion mixture was stirred at reflux for aboul 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HCI. The 
5 organic layer was separated and the aqueous layer was extracted three limes with ethyl acetate. 
The organic extracts were combined, dried over MgSCU, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (ethyl acetate) gave the 
desired amide (28 mg.49*). mp: I06.8-I(I7.1°C: ! H NMR (CD3OD/CDCI3): 8 7.9K (d, IH. 
J = 8.25 Hz), 7.35 (d. 2H, J = 8.25 Hz), 7.30 (d. 2H, J = 8.25 Hz). 7.17 (t. 2H. J = 8.25 
10 Hz).6.91 (t, I H.J ss 8.25 Hz): EI-MS m/z 271. (M+H)+: Anal. (C14H13N3O3) C. H. N. 

Example 4 

Preparation of N-^hydroxy^-nuorophenvlVN'-phenvl urea 

a) Preparalion of 2-amino-5-fluoro phenol 

15 A mixture of 5-fluoro-2-nitrophcnol (500 mg, 3. 18 mmol) and tin (U) chloride (.1.76 

g, 9.2 mmol) in ethanol (10 mL) was heated at 80°C under argon. After 30 min. the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH 7-8), hy addition of 5^ aqueous sodium bicarbonate, 
before being extracted with ethyl acetate The organic phase was washed with brine, dried over 

20 MgS04and filtered. Evaporation of the solvcni gave the title compound(335 mg. 839r) 'H 
NMR (CD3OD/CDCI3): 6 6.6 (m. IH). 6.38 (dd. IH, J = 8.3 Hz and J = 2.8 Hz). 6.29 (m. 
1H). 

b) Prcparaiion of N-(2-hydroxy-4-fluorophcnyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-lluomphcnyl)-N , -phcnyl urea was prepared from 2-amino-5-fluoro 
25 phenol (200 mg. 1.57 mmol) and phenyl isocyanatc according to the procedure in General 
Method A. The product was purified by precipitation from toluene and filtering to afford the 
tilled compound (352 mg. 91 <*). mp: 195.5-I95.7°C: 'H NMR (CD1OD/CDCI3): 5 7.70 <m. 
IH). 7.3 <d. 2H. J = 8.25 Hz). 7.15 (t. 2H. J = 8.25 Hz). 6.89 <t. IH. .1 = 8.25 Hz). 6.50 - 
6.38 on. 2H): EI-MS m/z 246 (M+H)+: Anal. (C13H11N2O2 F) C\ H. N 

30 

Example 5 

Preparation ol 2> (Uphonvlaminokrarhnnvllaniinoithionhcnol 

2-ll(Phcnylamino)carbonyl|anuno|lhiophcnol was prepared from 2-aminothiophcnol 

(200 mg- 1-6 mmol i and-phenyHsoeyanatc-according-to the priK*cdurc:!n Gencral;McilUHl~A : 

35 The product was purified by precipitation from toluene and filtering to afford the titled 

compound (330 mg. 85 «*). mp: 194 5°C: *H NMR (CD^OD/CDCh): 5 7 48 - 7.26 tm. 4H). 
7.25 - 7.10 <m. 3H). 7.(U - 6.79 tm. 2H): EI-MS m/z 244 (M+Hr; Anal. (CnH^N^OS) C. 
H. N. 
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Example fi 

Preparation of N>P-rarhn«v. < t.h Yffn ^ Y ^ T . nvn . K .. ptT rny| w yrj 

N-(2.Cart,»y-4-hydmxyphenyl).N--phcnyl urea was prepay from ?-amino-S 

reaa.cn mtxturc was paniuoncd between cthy, acetate and wa.r. The organic pha« w J 
washed w^bnnc dried over M g SO< and fihered. Removal of so.ven, u „ 

Example 7 

2-Nitro-5-trinuoromemyIphenol was prepared by adding concentrated HNO, (6 mL) 
drop-wise io a.a.a-irinuoro-m^n»«ni *no ■. "'^-^ vn mL) 

mnuoro m-cresol (Sg. 30.8 mmol) a. room lemperaiure. After the 
addiuon was complete the reaction was quenched with ahnM i am 
extranet ™,h P.r> A -ru quenencu wiui .saturated ammonium acetate and 

7.45ts. IH. arom). 7.26<d. IH. J= 7.8 Hz) 
b)Prcparaiion of 2-amino-5-trinuoromcthylphcnol 

2-Aminiv5-trinuoromc l hylphenol was prepared bv treaiine 2-niinWS. 

:;L m h 1 *" C ° nrenifa,cd « » ml - - adjusted to pH 7 using saturated 

sodutm ^carbonate. Tnc reaction mixture was paniuoncd between H^O andCot ^ 

aqueous layer was separated and extracted with€,OAc. The combined orcamc extract, were 
ne d > sodlum „ alc . fi|lered ^ conccmrairtj fc ( _ ^ ^ -™ 

mj. 7* , was used w„hou, further purUlcanon. , H NMR fCOCh): 7.6 ,s. IH) 7 i(d 
•H. J = K.5 H,). 7 (IK(d. IH. j= X.5 H/.) 



N ;l-; H ^"»>-JWn U «!mc 1 hyl, p h C nyl|.N ' phenyl ure , 

* ™ ' c cl, ""* e and fi " ehn e 10 """" "* «w i'»- m 3V 

IH NMR ,DMS^,: iMS ,, ,„. NH , K „, ,„ „>, ~ ™ 
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7.45 (d. 2H. J = UM> Hz). 7.29 (t. 2H. J = 6.67 Hz), 7.10 (m. 2H). 6.99 (l. 1H, J = 6.67 
Hz). EI-MS m/z 296 (M + ). Anal. (C14H11N2O2F3K:, H, N. 

Example 8 

preparation of N-< 2 hvd n)xy^.nitrophenvlVN , -f2-hvdroxv-4-nitronhenv1) urea 

a) Prcparaiion of 2-(/m*butyIdimeUiylsilyloxyM-niux>amlinc 

To a solution of 2-amtno-5-nkrophcnol ( I 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF ( 1 5 mL), ten -butyldimethylsilyl chloride ( 1 1 .2 mL 64.9 mmol) was added. 
The resulting mixture was allowed 10 stir at 23°C for 48 hours. The reaction mixture was ~~ 
partitioned between 0.1 * HCI and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgSCU and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5: 1 ) gave the titled 
compound (1.7 g. 98 *). 'H NMR (CDCI3): 5 7.78{dd, 1H. J = 6.7 Hz and J « 2.7 Hz). 
7.61 <d, 1H, J = 2.7 Hz), 6/7 (d. 1H, J = 8.8 Hz), 1.0 (s, 9H). 0.28 (s. 6H). 

b) Preparaiion of N-|(2-fm-butyldimeihylsilyloxyV4-nitrophenyl|-N-|(2-ien- 
butyldimethylsiloxy>4- nitrophenyl) urea 

To a solution of 2-(tcn-butyldimeihylsilyloxy)-4-niiroaniline(2(K) mg, 0.75 mmol) in 
lolucnc MOmLVtricihylaminc (0.-13 mL. 1 64 mmol) and triphospenc (88 4 mg.0.3 mmol) 
were added The reaction mixture was sunned ai 70°C foi 2 hours, then cooled 10 room 
temperature. Then more 2-Uen -butyldimeihylsilyloxy)-4-nitroanilinc (200 mg. 0.75 mmol) 
was added. The resulting mixture was allowed to stir at 70°C for 48 hours then cooled to room 
temperature. The reaction mixture was partitioned between water and ethyl acetate. The 
combined organic phase was washed with brine, dried over MgSOa and filtered. Removal ol 
solvent ai reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
acetate. 10:1) gave the tilled compound<130 mg. 31* ). 'H NMR (CDCU): 6 8.36 (d. 2H. J = 
8.3 Hz). 7.90 (dd. 2H. J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.8 Hz). 7.22 (s. 2H). 
1.02 (s. 18H). 0.35 (s. 12H). 

^Preparation of N-(2-Hydroxy-4-nitrophcnyl)-N;-(2-hydroxy-4-nitrophcnyl) urea 

To a solution of N-|(2-icrt-buiyldimeihy)silyloxy)-4-nilrophcnyll-N'-|(2-ten- 
huiyldimeihylsil) loxyM- nitrophenyl | urca(50 mg. 0.089 mmol) in THF (2 mL). 
leirabuiylammonium fluoride < I M. 0.09 mL. 0.0K9 mmol) was added ai 0 C C. The reaction 
^mixture was stirred at 23 C C. After I hour.^ihc starting material had disappeared. The rcaction 
^nii.viure-was paniT^ ethyl acetate. The combined (^sanic phase was 

dried over MgSOa and filtered. Removal of solvent at reduced pressure and chromatography ol 
the resulting oil on silica gel (hexane : ethyl aceiaic; 1:1 to 100* ethyl acetate) gave the titled 
compound(24 mg. 81* ). »H NMR iCO?OD/CDCh):* 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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20 
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2H. J = 8.25 Hz and J = 2.06 Hz) 7 7 id ?u i.nun » 

.C„H ,„N 4 0„ C. H. N. ' - * '* E, MS "* »" ,M *">* 

Example? 

Preparation of N f2 hYrirPxv-4.n,tronh.n r!v ^. rf M invl ., li;n ,^ rn 

Assolvedmiolueneandueaiedwi^anilinedOOuDatSS^for^h Th 

was concentrated and the residue was ourifieH h o k ! reac,,on 

«iu uic resioue was purified by flash chromatography (10% £tf)Afyi«.« Mt » 
to allord the tided compound as a yeUow solid (ion « m „ o.«*v "'^aOAc/hexanes) 

125 Hz). 7.26 (m. 4H). 7.10 (m. | H ). * J 

b)Prcpara,ionofN-(2-hydroxy-4-nhroptenyl)-N-phenyl- l hi oure a 

solium oi N (2-u : n-buiyldimeuiysiJvloxv.4.„i, r op n envl) N' nhVnv. ,! ! 
ran*,,, ra CH,CN , , m L, with E „N.HF « 0.62 «, „ „„ ,„ ^ 

33 C. TV sohraon ,« concera™* „,„ nushe() ^ , sjljct « - 
■He desired compound as an orancc solid (55 mf 77*) 

rap: l -"-'""C , HNMR(CD,OD<COCI,):61i.«5(d. .H.l= l o<IH ! .) 75«,d m . 
7« ,d. ,H. , = ,.25 Ha, 7.2, (m .. 4 „, r „^ ,£* "* * 



Exampfc Hi 

aration nf.*J.f4. niim ->. 



ai Preparation of 4-nitro 2-<phcnylsulibnylamino) aniline 

A solution „f 4-niiro 1.2-phcnylcnc diamincd.^ P . ,<>.« mrnol) , n DMF Wa , ^ . 

. f ' ™ m,X ' UrC Pani,,0nCd ""^ »W -d methylene 

Th, organic ,ayor was dried oyer sodium sulfate. fi, terc d and con W ntra^L t , w , 

-NMR(DMSO)V:5,v,IR*r)r7^^ ~ 
.H- - Hz, ,5,, 2H. Hz, ,55(d,H. ,2Hz,. 

".Preparation o.N-,4- ni.ro 2-«phenyLsuJlonv.amin, ) )phe„yl).N -phenyl UF ea 
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N-(4-Nitro 2-<phcnylsulfonylamino)phenyl)-N'-phenyl urea was prepared Irom 4- 
niiro 2-(phcnylsuifonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A. 
The reaction was cooled and then partitioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to afford desired(30.8 mg. 26%). EI- MS m/z 4 1 3(M+H)* 

Example 1 1 

preparation of N>r2>hvdroxv-S>nitmphenv1VN , -f3>methoxy.2>thienvl)urea 
10 a)Preparation of 3-methoxy-2-thienylcarboxlic acid 

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmol) in ether (20 mL) at -7JTC. 
butyllithium (17 mL. 47.6 mmol) was added. The reaction mixture was stirred at -78°C for I 
hour, then it was wanned to 0 °C for 3 hours. After to recooling -78"C the reaction mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the 
15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HC1 (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g. 96 %). EI-MS m/z 159 (M+H)\ 
^Preparation of N-(2 hydroxy-5-nitrophenylVN^(3-methoxy-2-thicnyl)urea 

To a solution of 3-methoxy-2-lhiophene carboxylic acid (200 mg . 1.27 mmol) in 
20 benzene, (PhO)?PON? (0.33 mL). 2-amino-4-nitrophenol ( 195 7 mp. 1 27 mmol) and 

tnethylamine (I.I equiv.. 0.25 mL) were added. The reaction mixture was Mined at reflux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
The organic extracts were combined, dried over MgS0 4 . filtered and concentrated under 
5 reduced pressure. Chromatography of the resulting solid on silica gel ( hcxanc:eihyl 
aeetaie:l:l) gave a solid product (160 mg, 41*). mp: 172.6- 173.0 C C; 'H NMR 
(CD3OD/CDCI3): 6 8.96 (d. IH, J = 2.5 Hz), 7.74 (dd. 1H, J =5.0 Hz and J .'1.25 Hz>. 
6.82 (d, 1H. J =7.5 Hz). 6.76 (s. 2H). 3.80 (s. 3H): EI-MS m/z 309 (M+HV*: Anal. 
(Ci2HnN 3 05S)C. H. N. 

30 

Example \2 

Prrparaiinn ol N-(^-hvdroxv-4>nitmphcn yn-N , -(3-methoxv-2>thienvl)urca 

To a solution of 3-mcthoxy-2-lhiophenc carboxylic acid (example I la. 200 mg. 1 2'* , 

:ill_mmolWntoluen^ 

35 "added. The reaction mixture was stirred at 70°C for 2 hours and cooled down 10 room 

lemperature then 2-amino-5-niuophenol was added. The reaction mixture was stirred ai 70°C 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
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The organic extracts were combined, dried over MgSD 4 . Tillered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (hexanc.=ethyl 
acetate: I: I) gave the product (190 mg. 48%). »H NMR (CDiOD/COCIO: 8 8.38 (d. IH. J = 
5.0 Hz). 7.85 (dd. IH, J = 5.0 Hz and J = 1.25 Hz). 7.76 (d. IH. J = 2.5 Hz). 6.9 (*. 2H). 
3.95 (s. 3H): El-MS m/z 309 (M+H)*: Anal. (C| 2 H| 1N3O5S) C. H. N. 

Examnle II 

Preparation Of N-f2-hvdroxv-4.niirn p h>.nvl3.N-.rVmi» t ho»vnhpnvn. Hr n 

N-(2-Hydroxy-4-nitrophenyl)-N^(3-mcihoxyphenyl)uiea was prepared from 2- 
hydroxy 4-nitro aniline (1 54 mg. I.O mmol) and 3jngho»y phenyl isocyanaieao mmol) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title compound ( 140 
mg. 46%). El-MS m/z 302(M-H) - 

Examnle 14 

frep^Uon ofW2-hYriroxv-4-nitmn^ 

N-«-Hydroxy-4-nitrophenyl)-N , -(2-methoxyphenyl)urea waspreparcd from 2- 
hydroxy 4-nitro aniline (154 mg. I.Ommol) and 2-methoxy phenyl isocyanate( I mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs Filtering afforded the tide compound (82 
mg.279). El-MS m/z 302(M-H)- 

Examnle 13 

PrCParanon of N-f2 hvdroxv-4-niir« w tv.ny^.NVn.irin,,»m m r^vlnhrnv|- M , n . i , 

N-(2-Hydroxy-4-nitrophenyl)-N-(3-inethoxyphcnyl)urca was preparcd from 2- 
hydroxy 4-nitro aniline (154 mg. I.Ommol) and 3-trifluoromeihyl phenyl isocyanatc ( I mmol) 
according to the procedure in General Method B. The product was purified by dilution wiih 
methylene chloride and precipitation with hexanes. ■filtering af folded the tiUecompound ( I8ti 
mg.529). El-MS m/z 342(M+H) ♦ 

f sample 16 

Preparaiinn pi N-f2-hvdroxv-4.niinmhenvl)-NV2.irini..ir« ^ eihvinhpnvH.,r->» ? 

N-(2-Hydnwy-4.niirophenyl)-N-(2-trinuoromcthylphcnyl)urca waspreparcd from 2- 
hydroxy 4-nitro a niline ( 1 54 mg. 1.0 mmol) and 2- trilluoromethyl phenyl isocyanatc (1.0 
mmol > a i«' r d^ 

with methylene chloride and prccipiiauon with hexanes. Tillering afforded the title compound 
(1X0 mg. 5yX). El-MS m/z 342(M+H)- 



^xamnle 17 

PrTParaiiOPof^(2-hvdroxv.4.niironhenvl)-N- ( 4.irin...,r« w lh vinhf>ny| ) V r fi , 1 
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N-(2-Hydroxy-4-niirophcnyl)-N'-<4-uinuoromcihyIphcnyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (1 54 mg, 1.0 mmo!) and 4-trifluoromcthyl phenyl isocyanatc (1.0 
mmol) according io (he procedure in General Method B The product was purified by dilution 
with methylene chloride and precipitation with hexancs. Filtering afforded the title compound 
5 (111 mg.32tt). EI-MSm/*340(M-H)- 

E&amcle IS 

Preparation of N-^'tiydro^y^niirophenYlVN'^^rpmtfph^nynurca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-bromophenyl)urea was prepared from 2-hydroxv 
4-nitro aniline (500 mg, 3.24 mmol) and 2-bromophenyl isocyanatc (3.24 mmol I according to 
10 the procedure in General Method B. The product was purified by dilution with methylene 

chloride and precipitation with hcxanes. Filtering afforded the title compound(530 mg, 47*3 ). 
EI-MSm/z350(M-H)* 

Example 19 

15 Prgparati(>nofN-(2>hvdroxv-4>nitronhenvlVN , »f^hromophenvnuiea 

N-(2-Hydroxy-4-niirophenyl)-N-{3-bromo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmol According to 
the procedure in General Method B. The product was purified by dilution with methylene 

chloride and precipitation with hexanev Filtering afforded ihc Ulic compound(0.9ftg. K7<£ ) 
20 El- MS m/z 350(M-H)~ 

Example 20 

preparation of N>(2>hvdmxv>4-nitrophenvn>N*>(4>hromophcnvnurea 

N-(2-Hydroxy-4-nitrophcnyI)-N -{4-bromo phenyDurea was prepared from 2-hydrnx> 
25 4-niiro aniline (5(X) mg, 3.24 mmol) and 4-bromo phenyl isocyanatc (3.24 rnmoh according tn 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hcxanes. Filtering afforded the title compound(0.4l g. 37* ) 
El-MSm//.352(M+H) + 

30 Example 21 

Preparation ol N >(2-hvdroxv>4-nitrophenvlVN >(2-phcnvlphcnvl)urea 

N-(2-Hydroxy-4-niirophcnylVN -(2-phenylphenyl)urea was prepared from 2-hydrox\ 
4-riiiio aniline' (300 mg. 3.24 mmol) and 2-phcnyl phenyl isocyanatc (3.24 mmol i according 



—nv-the procedure in General Method BrThe product^vas-purilicd hy dilution with methylene 
35 chloride and precipitation with hcxanes. Filtering afforded the title compound<0.22 i!. \S> r A ) 
El-MSm/z350(M+H) + 



Example 22 
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Preparation of N-f2-hvdroxv-4-niirnphPn Y |^-.t tdaaahitoDu ga 

N-(2-Hydroxy-4-niirophenyl)-N -(l-n a phUiyl)urca was prepared ,r»m 2-hydroxy4- 
niiro aniline (500 mg, 3.24 mmol) and I -naphihyl isoeyanate (3.24 mmol, according 10 the 
procedure in General Meihod B. IT* product precipitated from methylene chloride and filtered 
The resu,llJ,g "> ii6 was Umiatcd with 1:3 triethyl amine:methylene chloride The filterate was 
concentrated in vacuo. Tne resulting residue was dissolved in methylene chloride and treated 
w„h 1 N HCI in water. Tne desired product precipitated from solution and was collected hv 
filtrauonrtUJ g. 1 0%). EI-MS m/z 324(M+H) ♦ 



Example 3^ 

Preparation of N-fZ-hYrtrPxv^-nitronhenviVM-.^.nMr^ ny p ,,^., 

N-(2-Hydroxy-4-niuophenyl)-N-(2-nitro phenyl)urea wasprepared from 2-hvdroxv 
4-n.uo aniline (500 mg. 3.24 mmol) and 2-nitro phenyl isoeyanate (3.24 mmol) according to 
the procedure in General Meihod B. IT* product was purified hv dilution wi,h mcthvlenc 
chlonde and precipitaUon with hcxanes. Filtering afforded the title compound^ 44 * 44*) 
EI-MSm/z3l9(M+H)* 

Example 24 

Preparation of N-(?-hvdroxv^.nitrnphP^v| ) . N -.^. n „nr^ fnY n nrrn 

N-(2-Hydroxy-4-niuophenyI)-N-(2-nuorophenyl)urea was prepared from 2-hvdroxv 
4-mtro aniline (500 mg. 3.24 mmol) and 2-fluoro phenyl isoeyanate (3.24 mmnl) according "to 
the procedure in General Method B. The product was purified hy dilution wi,h mc.hvlcnc " 
chlonde and precipitation with hcxanes. Filtering alforded the title compound^ i. , 
EI-MS m/z 292(M+H) ♦ '* 

Example 2J 

Prepaniion Of N-(2-hvdroxv.4.nitrnp ^n Yl > .NVf? ftwiin T , » rnn » M . nvh „ rr it 

N-(2.Hydroxy-4-niirophenyl)-N--(2.fi-dinuorophcnyl)urea wasprepared from 
hydroxy 4-nitro aniline (500 mg. 3.24 mmol, and 2.*-difluoro phcnvl ,sncvanate( < -4 mmol, 
accord.ng to the procedure inGencral Method B. The product was purified hv dilution wid. 
methylene chloride and precipitaUon wi.h hcxanes. Filtering afforded the .iik< compound) 91 
g. 91%). EI-MS m/y. 308(M-H) - 

-Examnli?.3fi 

N-(2-Hydroxy-4-niirophenyl).N : -(2-cihoxy P henyl,urc a was prepaid from 2-hvdnm 
4-nnro aniline (5<K, mg. 3.24 mmol, and 2-cthoxy phenyl isoeyanate (3.24 mmol, according' 
to the procedure in General Meihod B. The pr.Kluci was purified hy dilution wi,h mcihvknc' 
chlonde and precipitation with hexancs. Filtering afforded the liilc compounded X4 o Xl« , 
EI-MSm/z3IX(M+H) + 
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Example 27 

Preparation ol N-J2>hvdmxv-4.nitronhcnvl)>N , -(2>ClhYlPhcnvl)urca 

N-(2-Hydmxy-4-niirophenyl)-N , -(2-cihylphcnyl)urca was prepared from 2-hydroxy 4- 
niuo aniline (5(X) mg, 3.24 mmol) and 2-eihyl phenyl isocyanate (3.24 mmol) according 10 the 
5 procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation with hexanes. Filtering afforded the title compound<0.44 g. 43%). EI-MS m/z 
302<M+H)* 

„_ Example 28 

10 Preparation of ^(2-hvdroxv-4-nitro phenvlVN'^ trinuoromethoxvDhcnvDurea 

N-(2-Hydroxy-4-niuophenyl)-N , -(2-U'inuoromcihyloxyphenyl)urca was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trifluoromeihoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hcxancs. Filtering afforded the title 
15 compound(0.69 g, 60%). EI-MS m/z 358(M+H) ♦ 

Example 29 

Synthesis of N-(2-hvdroxv-4-nitro phenyl) N^/2-methvlthio.nhenvl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg . 3.24 mmol) and 2- 
20 methyllhio phenyl isocyanate(3.24 mmol) by general Method B The product was puruicd by 
dilution with methylene chloride and precipitation with hcxancs. Filtering afforded the title 
compound(0.63 g. 61*). EI-MS m/z 32IMM+H) * 

Example HI 

25 Synthesis of N-(2-hvdroxv>4-nitr» phenyl) N*-(2-chloro ft-mcthvl phenvh urea 

The urea was prepared from 2-hydroxy 4-nitro aniline <5<X> mg. 3.24 mmol) and 2- 
chloro 6-meihyl phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
compound(0.3l g. 2V«* ). EI-MS m/z 322<M+H) * 

30 

Example?! 

SyjplbfisiS OL N ^hvdroxv-4-nit ro nhcnvl) N'-f?- methvl xulioxvnhenvl) urea 

The urea was synthesized by treatment of N_-< 2-hydro.\> 4-nitro phenyl) N>(2-mcihyl 
--^-thkvphcnylhurca^ 
35 12 hours at 2? X. The product prccipiuned from the reaction mixuire(30 mg. 29Vf ). EI-MS 
m/z 336<M+H) + 



E&amck 32 



10 



15 
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Svnihafe or N-f2-hvrtn»xv 4.,rin„nro m r,hv, p bcmjj r f ? . hrilffi „ f tTrT | t 

Theun* -was prepared from 2-hydroxy 4.trmuoro,ncihyl anilinetexamplc 7a 0 .71, 

d.luuon w, h methylene chloride and potion with hexane. Filtering afforded the desL 
compound(0.25 g. 54*). EI-MS m/z 375CM+H) * ' deSIfed 

Example ?j 

Syn i he . ™ nf N-f?-hv(lro»Y 4<nrhomr,ho«v nh,n Y „ r r ^ rnmn ohs|u di 

The urea wasprepared fr l>m i^droxy 4-carbomethoxv aniline<U.,„7 g . , mmo «, and 

methylene chlonde and precipitation with hexanc. Filtering afforded the desiL 
compounds. 12 g. 33%). EI-MS mli 363(M-H) - 

Example 34 

Svnih^ of N-r?-hvd m xY 4-.rinnnromP,hv] nh.nvn r h rm 1 • „ 

. mmo m 6 T 7 7^ fn>m 2 * hydr0Xy 4 vin — an,.ine<exa m p te 7a.«.,7 U 

I mrnoD) and 2-pheny. pheny. isocyanate by general Method B. I, was purified bv dilution 

w.th methylene chloride and precipe with hexanc Fillcrinp dc 3 ,,UU ° n 

eompound(0.24 p. 64% ) EI-MS mU 373(M+Hf 

Example -as 

Synthesis of N.p.hYrtro*Y 4-r»rhomr.h,>,v.nh.n.,n N - Q r nt>nvl .h^ , 

2nhe„v7 , r rc r WaSPrcParcd,r0m2 " hydmXy 4 - ta ^« h '^ a ni,ineMM,7 ? . and 

~ chr r C T atCn mm,,h ^ ^ B " « P-« h >- dUuuon with 

methylene chlonde and preoption with hexane. Filtering afforded the dc,i*d 

compound^. 1X5 g. 51)9 ). EI-MS m/z 363(M-H) * 

Examnlr 3ft 

prepared from 2-hvdroxv 4-n„ro anihnc,*,* mg. 2 mm.* an^dicLro phcnT 

Z17 M2 mnW]) I™ MC,h,K ' B " - ^ * *— *■ memv^c chloride 
4 ?r« - Rl ^ ^ compoundm.5 g. 73*,. EI-MS m„ 
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The urea was prepared from 2-hydroxy 4-niuo aniline(3(>8 mg. 2 mmol) and 2.4- 
dichloro phenyl isocyanalc(2 mmol) hy general Mcihod B, ll was purified hy dilution wilh 
methylene chloride and precipiiau'on wilh hexanc. Filiering afforded ihc title compound(0.26 
g. 38* ). EI-MS m/z 342 (M+H) * 

Fxamplc 38 

5 Y nih™<; of N.f?.hvdroxv .a.nitm nhenvh N'-(2-chloro nhenvl) urea 

The urea was prepared from 4-niuo 2-hydroxy aniline(308 mg._2 mmol) and 2-chloro 
phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution wilh methylene 
chloridc^ndptccipitation wilh hexane. Filiering afforded the title compound(0.29 g. 47%). 
EI-MS m/z 308(M+H)* 



Example 39 

<; Y mh«><i«; of N.<2-hvdroxv -4.mimnhenvn hT-f^-dihromo nhenvl) Uttfl 
15 The urea was prepared from 4-niuo 2-hydroxy aniline(308 mg. 2 mmol) and 2,4- 

dihromo phenyl isocyanatc(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation wilh hexanc. Filtering afforded the title compound(0.34 
g. 39*) EI-MS m/z 4?0(M+H) ~ 

2o Example 40 

fr ypihpsis of N.l?-hvdroxv napthvU N'-H-hmmo phenyl) urea 

The urea was prepared from 1 -amino 2-hydroxy napthalcnc( 195 mg. I mmol) and 2- 
bromo phenyl isoeyahatel 1 mmol) by genera! Mcihod B. li was purified hy dilution with 
methylene chloride and precipitation with hexanc. Filiering afforded ihc title compound(0.03o 

25 g. 85 ). EI-MS m/z 357(M+H) * 

Example 4 1 

Svmhr«fc of NW».hvdn«v.4 . nim M ihp.nviwN-.(? 3.mcihvlcnrdioxvPhcnyl)urea 

30 a)Prcparaiionol'2.3-mcihylcncdioxyphcnylcarboxylicacid 

A solution of 1 .3-henzodioxolc (3.09 g. 32 mmol ) in dry eihcr (50 mL) was treated 
dropwise at ,HfC wilh 2.5 M n-buiylliihium (15 mL. 35 mmol) injKxanc.Whcn ihc addition 

— -^a^re^pleii^ 



temperature, ii w added lo crushed solid carbon dioxide, and alter 24 hours, the residue was 
35 treated with 10 «S aq. NaHCO-> and eihcr. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HC1. and extracted with chloroform. The combined 
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20 



25 



h)P re p^,,o„«fN.(2-hydroxy-4.niuophc„y.)-^(23-me l h y icncdioxvphcn y l)^ 

J" • - Z^eO.y.enedioxypheny.carba.y.ic acid m ,o,uene. famine 

(0.27 mL. ,.9 5 mmoI) and dipheny.phosphory, azide (DPPA) (0.32 mL. 1.5 mmo), 
added. The rcact,on mixture was stirred at 60«C for 2 hours then •> ami„n-< . ! ^ 
m t .. JmM | )wu added. There**™, „,i,, ure was amed., lwrtl „ r , 8h0 J^Z ^ 

— ed.,1 T*e „, SMk . exmcB TCre < «— 

<hex M e : ace BIe; 5:, ){ avc p,„d„a ,200mg. « ,, &M S m/ 2 3 l8 <M + H) 

Example 4 2 

SVnihBK nf N. ff . hYfhWY 4.ni,ro nhrnvh M^mate *- rh h r rhrrn - n „„ „ 

1 metho? 6 T 7" PICPared fr ° m 2 hydr ° Xy 4 ' niU ° ani,ine(308 »* • 2 ™°.) ^d 2-ch)oro 
3-methoxy phenyl «ocyan ate( 2 mmo,, by genera, Method B w as purifi ed by di.ution w Z 

F- 639S ) EI-MS m/i 338(M+H) 

Example 43 

nhenv, T PrCPa,ed 2 " hydr ° Xy 4 ni,r0 an,,inC(3(M< = ™*«> 2-rnethyl 

S : S T mm0,) ^ f MClh0d B 11 W ~ ^ hv d » u ^ ~e 
ENM^nW/ 2^X^M+H)'* 1 * lCXMC ^' lc " n ^ a T° r <*cd the tide compound(0.3S:g. 533 y 



30 



35 



Svmhf sis of Nf bis (2-bvrirox v 4.niim nhPnv.. M -. ff . i n j nf in rt f|j | irf a 

The urea was prepared from 2-hvdroxy 4-nitro an,hnc<6,6 mg. 4 mmo,) and 
dramdrsdme diisocy a natc<2 mmo,, by genera, Method Btexcept 2 euuiv. of4-ni.ro r hvUmXv 

-^^^^ ' 
~ch,o„dc and precipitation with hcxanc.- Fihcnhg afforded the tide compound, 0 0* g' WvS 

Example 4 , S 

Svm faESjs o, 4. m c,hylcne bis f N. ( ^. nlom nh . nvn ^.h^.. , „ ., roj|toivW ^ 
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The urea was prepared from 2-hydroxy 4-nilro aniline(616 mg.4 mmol) and 4- 
methylene bis(N-(2-chloro phenyl) diisocyanate(2 mmo!) by general Mcihod Bfcxcept 2 cquiv. 
of 4-niiro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the title 
5 compound(0.10g, 8%). 
El-MSm/z627(M+H)* 

Example 46 

Synthesis of N-f% hydroxy 4-rhen7vlaminoVcarhonvl ohenvll-N'-f2-hromoohenvl)urea 

10 a)Synthesis o7N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.0 g, 48%). EI-MS m/z 
35KM+H)* 

1 5 b)Preparation of N-[4-(beraylamino)carbonyl-2-hydroxyphenyl)-N , -(2-bromophenyl)ui^ 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N-(2-bromo phenyl) urea 
(200 mg. 0.58 mmol) in DMF ( 1 5 mL). EDC (121.9 mg, 0.58 mmol), HOBT ( 156.6 mg. 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours 
Then the hcnzyl amine (123 mg. 1*1.6 mmol) was added The reaction mixture was stirred ai 
20 same temperature lor 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS0 4 . filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
thcxanc : ethyl acetate; 1:1) gave benzylamino product (5<X) mg. 65 *>. El-MS m/z 441 
25 (M+HV 

Example 47 

Synthesis of ^-(?-hvdroxv 4-nitm nhe nvH N'-(2-nhcnoxv phenyl) urea The urea was 
synthesized by the treatment of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphoryl azide(0.475 mL) and triethyl aminc(. 14 mL) in DMF at 80 °C alter 24 hours the 2- 
amino 5-nitro phenol ( I equiv.) was added. The reaction was healed for 24 hours at K0°C The 
reaction product was oiled out with hexanc. The residue was dissolved in methanol and the 

M)lid_was nrccipitticdjwiJKill^ 

— * . - v * . .. ; ... ' ' -. _ . . . - ■ . t * ^k'f^-^.-^.--- ■■*■■■ - -- --- 



35 Example 4K 

S Y nthPKU m N-f2-hvd rnxv-4-nuorP ph<>nvn N*-(?-hrnmo nhenvl) urea 
a)Synthesis of 2-hydroxy 4-Ouoro aniline 
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3-fluoro 6-nitro phenol (2 g. 1 1 mmol) was treated with IO%Pd/C< I g) ai 23 "C. The 
reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered through eclitc. The filtrate was concentrated in vacuo to afford the title 
compound ( 1.4 g. 77*). EI-MS m/z I69(M+H) * 
h)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N -(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-iluoro aniline(2S4 mg. 2 mmol) and 3- 
hromo phenyl isocyanate by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane(l73 mg. 26%). EI-MS m/z 325 (M+H)* "~" ~ 

Examnle 49 

Synthes i s Of N-f 2-hY(In>fiV ^.4-diflworo nhrnvl) N -O-hmm o nhgnvh ..r^ 

a) Synthesis of 2-hydroxy 3.4-dilluoro aniline 

23 difluoro 6-nitro phenol (2 g. 11 mmol) was treated with l()%Pd/C(l g) at 23 U C. 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to sur 12 h 
before it was filtered through celite. The filtrate was concentrated in vacuo to afforded the utle 
compound (1.6 g. 97%). EI-MS m/z 146(M+H)* 

b) Synthesis of N-(2-hydroxy 3.4-dinuoro phenyl) N-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3.4-difluoro aniJine«).290 g. 2 mmol) and 2- 
hromo phenyl isocyanatc(04 g) by general Method B li was purified by diluuon with 
methylene chloride and precipitation with hcxane(0.254 g. 37%). EI-MS m/z 343(M+H) * 

Examnte SO 

SvnihCSiS Of N-f 2-hvdroxv 3-nanihvl) N- . f.2-hmm«i ph f n Y | > ^ 

The urea was prepared from 3-amino 2-hydroxy napthalenc(0.32ll g. 2 mmol) and 2- 
brumo phenyl isocyanaie(.40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hcxanc(0.339. 47%).EI-MS m/z 357(M+H)* 

Examnlf SI 

SvnihCMS Of N-(2-hvdroxv 4-nhenvl nh^ y |yNV?.hr.>mo j^hi»nvl> 
a)Synihe*is of 2-nitro 5-phenyl phenol 

A solution of 3-phcnyl phenoi(2 g. 1 1 mmol) in acetic acid was treated with 
concentrated^ 

partitioned between watcfand methylene chloride? the organfc" phase was separated and the 
aqueous phase was extracted once more with methylene chloride The combined organic- 
phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica eel chromaiographytcthyl acctatc/hexanes) to afford desired (1.2 g/50%).'H 
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NMR (CDCh): 6 10.651s. 1H), 8. 18 (d, IH. J = 10.11 Hz). 7.65 <d. 2H. J s 6.0 Hz), 7 4V 
<m. 3H). 7.34 (s. IHh 7.10 (d, IH. J=IO.OHz). 

b) Synthesis of 2-amino 5-phenyl phenol 

A solution of 2-nitro 5-phenyI phenoK 1.2 g, 5.5 mmol) in mcihanol was treated with 
5 10% Pd/C( 1.2g). The reaction mixture was flashed with hydrogen and allowed to stir 

overnight The reaction mixture was filtered through celite and the filtrate was concentrated in 
vacuo to afford desired (1.01 g, 98%).EI-M S m/z 1 86(M+H)* 

c) Synthesis of N-(2-hydroxy 4-phenyl phenyl) N-(2-bromo phenyl) urea — ■ 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 185 g. I mmol) and 2- 

10 bromo phenyl isocyanate(0. 198 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(215 mg. 56#)E!-MS 
m/z 383<M+Hr 

Example 52 

15 Synthesis of N-(2-hvdroxv 4-methvl phenyl) N'-f2-hromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-melhyl aniline(.274g. 2 mmol) and 2-bromn 
phenyl isocyanate(0.40 g, 2 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexanc(249 mg. 39%) EI-MS 
m/z319(M-H)~ 

20 

Example S3 

Synthesis Pi Nf2hydrp*y 4-nnro phenyl) N'-ftphcnylaroinp phenyl) urea 

The urea was synthesized by the treatment of 2-tertbutyldimcthylsilyloxy 4-nitro phony! 
isocyanaie(example9a.0.4l9g. 1.5 equiv.) with 2-anilino anilinc(0.IX4 g. I cquivj inTHI 
25 overnight at 40 °C. The desired product precipitated out of the reaction mixtitrc(30 mg. K'* > 
El-MSm/z365<M+H)* 

Example 54 

Synthesis of N-(2-hvdroxv 3-carhoxvlatc phenyl) N'-f2-hromo phenyl) urea 
30 _ The urea was prepared from 2-hydroxy 3-amino benzoic acid(3<X) mg. 2 mmol) and 2- 

bromo phenyl istxyanate by general Method B. It was purified by dilution of the DMF 
_ solution with methylene chloride and precipitation with hexanc(.2K7 g^4 1 9-).-EI-MS m// 



35 



Example 55 

Synthesis of N(2-sulfhvdrvl 4-hromo phenyl) N'-f2-hromn -phenyl) .urea 
a)Synthesis of 2-amino 6-bromo thiazole 
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4-Bromo aniline(4.3 g. 25 mmol. . equiv.) and ammonium ihi«cvana,c<5.7 g. W ) 
was tated ,n accUc add and treated with bromine(4 g. .cquiv, a, room temperature After 
complete d^ppea^ce of Sl ani„ g materia, the reaction mixlure was pouted into^r and Z 

b)Synihesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazole hydrobromide (500 mg. 1.6 mmo |) i„ watcr(5mL) was 
^aadtfeduph^ 

chlonde mature was concentrated in vacua. The residue was dissolved in OVTSO and treated 
w.th l 2 . AAer sorting overnight a. room temperature the reaction mixture was partitioned 
be.ween memylene chloride and saturated sodium bicarhonate. The methyiene^hloridc layer 
was dned wtd, magnesium sulfate and concentrated /„ vocuo . The renting solid was purL, 

OSynthesis of N(2-sulfhydryl 4-bromo phenyl) NM2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfide(201 m g. .5 mmol) in OMF was 
treated wnh 2-bromo phenyl isccyanated mmol) a, 80 X overmph. The reacuon m.xture 
was d.luted w,th methylene chloride and a sol.d was preempted ou, w ilh hcxanes The 
soluuon was dissolved in MeOH and treated with MaBH, Aftergas ev«, uli „ n ceased the 
reacon mtxture was carefully acidified with IN HCI and the resulting .solid was filtered^ 
mg. l3*).EI-MSm/z399(M-H)* 



25 



30 



Example ftft 

Synthesis pf N-P-hydroxy 4-nj.ro nhenvU N-.n.i^ u^ .. rr ., 

dinhen ^ ""k T * ^ '" ^ «*■» * » ™»» with 

dapheny. phosphory. az,dc( . equiv.) and tricthy. amine < 1 cquiv., in OMF a, 80 *C after** 

evoluuon ceased the 5-niuo 2-amino phenol (3 g. I equiv.) was added. The reaction wa! 

heated overnight a, 80°C. The reaction mixture was purified by ferine through a pio* of 

s.hca w»h methylene chloride. The desired product was then preepkated ou, with hexanc 

Filtering afforded the desired com pound! 1.08 g. 13*). EI-MS mfc 398(M-H) " 



: — " 

~ " Examnlf V 
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SvPlhcs.s o| N-f^-hvdroxv 4. ni ,ro nh.nvn N^.h,„n„, ph ff »., T ,u: p „ rr| | 

The thiourea was synthesized by treatment of the 2./m-bu,vld,methvl.si.vloxv 4-nitro 
phenyl ih,o.socyanate( S ec example Va . 3.73 mmol) with 2-bromo aniline in toluene a. 88«C 
over 36 h. The solution was concentrated and the residue was purified hv Hash 



WO 96/25157 



PCT/US96/02260 



- 50 - 

chromatography(EtOAc/Hcxanes). The fraction slightly lower rf than starting material 
contained the desired compound. This traction was concentrated and then treated with tricthyl 
amine hydrofluoride in acctonilrUe for IS minutes at 23 °C. The reaction mixture was then 
concentrated in vacuo and the residue was purified by flash chromaiographyfcthyl 
5 actate/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N-(2-bromo phenyl) thiourea(52 mg. 
4%) . EI-MS m/z 369<M+H) * 

Esamnlc SB 

Synthesis Of N>r2,nhenvlsulfamidoy 4>cvanonhcnvl N'-tt-hromo phenyl) urea 

- -10 — a)Synthesis of 3-(phenylsulfamido) benzonitrile 

The of 3-(phenylsu!famido) benzonitrile was synthesized from the 3-cyano aniline 
(23.9 g, .2 mol) by Method C. It was purified by recrystalization from EtOH( 15.8 g. 
31%).!H NMR (CDCb): 5 7.95(s. 1H), 7.84 (d. 2H, J = 8.0 Hz), 7.59 U. IH. J = 8.0 Hz). 
7 45 <m. 2H). 7.35 (m, 4H). 

15 b)Synthesis of 3-(phenylsulfamido) 4-nitro benzonitrile 

The 3-(phenylsulfamido) benzoniirile( 10 g, 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated nitric acid dropwise at room temperature until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring ii into sodium bicarbonate and left in sit umil all gas evolution had subsided. Ii was 

20 then partitioned between methylene chlonde and water The organic layer was dncd over 
sodium sulfate and filtered. The reaction mixture was concentrated in vacutK absorbed onto 
silica gel and purified by column chromatography! methylene chloridc/hcxano to afford the title 
compound (1.7g, 15*). El-MS m/z 302CM+H)* 
c)Synthesis of 3-(phcnylsulfamido) 4-amino benzonitrile 

25 The 3-(phenylsulfamido) 4-nitro bcnzonitrilc( 1 .5 g. 4.9 mmol) was treated with tin 

chloride dihydrate in EtOH at 80 °C for I2h. It was then concentrated and Hushed through a 
plug of silica gel with 5* methanol/methylene chloride. The filtcrate was absorbed onto silica 
gel and purified by Hash chromatography(cthy) acctatc/hcxane) to afford die title compound 
(0.9 g. 60%). EI-MS m/z 274 (M+H) * 

30 d)Synthcsis of N-(2-phenylsulfamido) 4-cyanophcnyl N -(2-bromo phenyl » urea 

The urea was synthesized from 2-(phcnylsullamido) 4-amino bcn/.oniirilc(77 mg. 0.2X 
mmol) and 2-bromo phenyl isocyanate by general Method C. It was purified by column 
chromaiography(ethyl acctaic/hexanc) to afford the tide compound (3Q_m^ . 22'? i. El-MS m// 
~: ' : - ^469(M-H)- — — ■ • — ' - " vc ^**^**-»»'-" 

35 



Example W 

Synthesis of , N-i2>(phenvl sulfamido) nhenvl) N'-(2-bromo ohenvl) urea 
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a) Synihesis of 2-( phenyl suJfamido, aniline 

The sulfonamide was syndiesizcd from phenyl sulfonyl chloride.., in mm ,n * 

iecrys,aJ.,zauon from EiOH( 1.0 g. 40%).EI-MS m/ 2 24*M + H) * 

b) SynU,esis of N-(2-(phenyl solfamido, phenyl) N'-(2-brnmo phenyl, orca 

The urea was synthesized 2-(pheny. suJfamido) aniline. I mmol, 
and 2-bromo phenyl isocyanate by general Method B It was our.lV.1 ai • . 
xylene chloride and precipe wi^hex^ rj^^"" 
compound(0.234. e . 52%).EI.MS m/z 44fi (M+ H) *— - - — - 

gxamolf <so 

^T^f 4 " VrY ' ™ lf " miftn) nhpnvn ^- ,g - h rhrrrm ,rrj 

a)Symhesis of 2-{ styryl sulfamido) aniline 

•W tM »aj ,4Z„" punlicd by irciysuUlizaiion fnim 

MSy.o.esiso, N .«. (!wls „, fsmjd0)pliei|)il) ^ 
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mo.) JZlTT*?. W " SynlhCSi;£Cd ,r ° m ^-"^i n^nv' sulfonv. chloride.., 01 

aniline^m 7 ^ W*^^"*-* -in ,phen I 

an.hne(. mmol, and 2-bromo phenyl isocvana* by genera. Memou B „ wa.spuLd"bv 

C(imnnund( l(lfi?v n<; i ci «jc , • - . . * uh.uc.micu 



~ compound((,.(,fi2lr: 12'.; ) EI-MS m// .VMrM-Hr 

Example ftg 

Svnibgn . s of N-P-|f4.amamidonhrnv1„.,1,nnv, an j vf r „ env , t v - f 
a)S ? n ^*»^l«ace a m^^ 
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Thc sulfonamide was synthesized irom 4-acciamidophcnyl sulfonyl chloridcfO.Ol mol l 
and o-phcnylcnc diaminc(O.OI mol) by general Method C. It was purified by recrystallization 
from EtOH( 1 .27 g.40» )EI-MS m/z 304( M-H) . 

b)Synthesis of N-(2-|(4-aceiamidophcnylsull'onyl)amino| phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-|(4-acetamidophenyl)sulfonylaminolphenyl aniline( I 

mmol) and 2-bromo phenyl isocyanatc(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compounded 12 g. 24*). EI-MS m/z 50 1 (M-H) ' 

10 — Example 63 

S ypih™.; nf N-f?-f3-ihionh cnp sulfamido nhenvl) N-/?-hromo Phenyl) UlCfl 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(0.0l mol) and o- 
1 5 phcnylcnc diaminc(0.01 mol) by general Method C. It was purified by recrystallization from 
EtOH(0.77 g. 30%). EI-MS m/z 255 (M+H)* 

b) Synthesis of N-(2-<2-thiophenc sulfonyl amino phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-lhiophene sulfonyl amino) anilineM mmol) and 
2-bromo phenyl isocyanatcU mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.29 g. 64* ). EI-MS m/z 450(M-H) " 

Example 64 

S Ynl hP«u nf.N-f2.l 3 .mlvl mllnnvl amino nhcnvl) N -(?-hromo I)henvl) IUCH 
25 a)Synthesis of 2-< 3-tolyl sulfonyl amino i aniline 

The sulfonamide was synthesized from 3-tolyl sulfonyl chloridetO.OI moll and o- 
phcnylcnc diamincfO.OI mol) by general Method C. It was purified by recrystallization from 
EtOHrt».73g. 289 1.El-MS m/z 2f>3 <M+H)* 

MSynthcsis of N-(2-(( 3-tolyl sulfonyl aminoi phenyl) N -(2-bromo phenyl) urea 
30 The urea was synthesized Irom 2-i3-tolyl sulfonyl amino) anilinct I mmol » and 2- 

bromo phenyl isocyanatei l mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxancs. li was rccrysallizcd two times with 

-12-I^tQH(^-m g ^*-)^l-MS-ni/x-4SK(M-H):^— -r— 7rr~~77~ T7 7. ~.~ 77 " 



35 Faamplc 65 

^y nl Mi* rt f NU%rX-o i .innlinvl snlloPyl amino) nhcnvl) N-(2-bromO PhfllYl) Uftftt 
a)Synthcsis of 2-(8-o,uinolinyl sulfonyl amino) aniline 



10 
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The sulfonamide was synthesized from «-quinoliny| sulfonyl ch»oridc((M)l mol) and , 
phcnylene d.aminc(0.«. m„!) by genera. Method C I, was purified by recrystallization from 
EtOH(082 g. 27*).EI-MS m/z 300 (M+H) * * 
b)Synthesis of N-(2-( (K-quinolinyl) sulfonyl amino) phenyl) N^-bromo phenyl) urea 

The urea was synthesized from 2-«Muino„„y|) sulfonyl amino, anilinec. mmol) and 
2-bmmo phenyl ,socyanatc( 1 mmol) by general Meihod B. 1. was purified bv diluuon with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
compt)und(0.23 g 4fi« ).EI-MS m/z 495(M-H) " 



Examnlofi* 

Synthesis of N-f?-f hrnyyl Milfon v l n mino) nhrnvh ^^^ rrt f » vn m 

a) Synthesis of 2-(hcnzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloridc(O.OI mol) and o- 

S KOMV^TT by?eneralMeih0dC — P-nedbyrecrysuuhzationfrom 
5 EtOH(0.87g. 33*). EI-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( benzyl sulfonyl amino) phenyl) N^-bromo phenvl) urea 

The urea was synihcsized from 2-( benzyl sulfonyl amino) anilinc( 1 mmol) 
and 2-bromo phenyl isocyanateC I mmol) by general Method B. 1, was purified by diluuon 
w,th methylene chloride and predpnauon wi,h hexane. Filtenng horded the desired 
compound^. 1 1 g. 23* >. EI-MS m/z 460 (M+H)* 

Examnlf^ 

SynihewofN-^-hydroxv-^r^^ 

a»Synmcsis ol N^2.hydn,xy-4- a minophenylVN-(2-mcthoxyphcnvl»urc;. 

To a solution of N.c2-hydroxy-4-mtro phenyl Khr-f2-mcthoxy P henvl)ureaf I 0 g 
example 15, .n methanol, palladium (on aciivatcdcarhon. .0* >( loo m,M was added Tnentho 
rcacuon mixture was h ydrogenated under a hydrogen balloon for I R hours. The solid was 
l.ltered olT by eelite and washed three umes by methanol. Thefiltratc was eonexnutted under 
reduced pressure to give amine compound (O K g. Ry* ). EUMS m/z -»7J (M+H)* 
MSymhcsis of N-«2-hydroxy-4-azidophcnyn-N-(2-meihoxyphenvllurea 

The N-<2-hydroxy-4- am i„ophcnyl)-N--(2-mcihoxyphenyi;urca (300 mg. 1.17 mmol, 
__wasaddedmHCl/H ; OM..7mU2.34 m L,.cooled,oO-C. Sodium nitrite (XO 7 m« I .7 

nunutes. The sodium azide (76 mg. 1.17 mmol, was added to reacnon mixture and i, was 
warmed ,o mom temperature. The reaction mixture was stirred a. room temperature lor 1 8 
hours. Then i, was extracted with three umes by ethyl acetate. The organic extracts were 
combmed. dried over MgSO,. filtered and concentrated under reduced pressure and 
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chromatography of ihc resulting solid on silica gel (hexanc : ethyl aceiaie: 5:1) gave product 
(125 mg. 38%). EI-MS m/z 3CM1 (M+HV 

Example 68 

5 Preparation ol N-n hvdroxv^S-cvanonhcnvlUN'-^-hromoohenvll uroa 
a)Prcparation of 2-amino-4-cyanophenol 

To a solution of 2-nitro-4-cyanophenol( lOg, 6lmmol) in mcthanol(2S0mL) was added 
UW Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled through the 
solution lor 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 

HI — The mixture was filtered through celite and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/ CHjCN) 
gave the desired product(8.0 g, 97%). ! H NMR (CD.OD): 6 6.96 <d. IH). 6.90 (dd. IH). 
6.77 id. IH). 

^Preparation of N-|2-hydroxy-5-cyanophenyl|-N , -(2-bromophenyl| urea 
15 N^2-hydroxy-5<yanophenyl]-N'-|2-bromophenyl] urea was prepared from 2-amino- 

4-cyanophenol(268mg, 2.00 mmol) according lo the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg.8l9 ). 'H NMR (CD 3 OD): 5 8.10 <d, IH), 7.87 (d, IH). 7.43 (d. IH), 7.20 (t. IH). 
7.09 (d. IH). 6.86 (i. IH). 6.77 (d. IH). 

2<> 

Example W 

Proration of NM2-h vdroxv^>nuoronhenvll>N^2>bromonhcnvll urea 
a)Prcparation of 2-amino-3-fluorophenol 

T*i a soluuon of 2-niiro-3-fluorophenol(lg. 6.4mmol) in mcthanol(250mLi was added 
25 HW Pd/C tig). The mixture was flushed with argon, then hydrogen was bubbled through the 
solution for 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight 
The mixture was filtered through eelite and the cclitc was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5 c #McOH/ CH^Cl;) 
gave the desired product(650 mg, 80.2 <* ). 'H NMR (CD,OD): 8 6.41-6.17 (m. 3H). 
30 h)Preparationof N-P-hydroxy-S-nuorophcnyll-N'-P-hromophcnyll urea 

N-|2-Hydroxy-3-fiuorophenyl|-N -|2-bromo phenyl] urea was prepared from 2- 
amino- 3-fluorophcnol (254mg. 2.00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hc xanct 1/20) and filtering. 
~ ™ (ZsTm^ 7.26 UH H);-7. 18 Id - 

35 IH). 6.92 It. IH). 6.86 6.68 (m. 2H). 

Eaanink 70 

Ptr^raiton of X-2-1 I -hvdnixvfiuoreirel-N'-l2-hromonhenvll urea 
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a)Preparaiion of 2-amim>- 1 -hydroxyfluorenc 

To a solution of l-hydroxy-2-nitronuurene(250 mg. I 23mmol) in methanol(250mL> 
was added 10% Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure ovemighL The mixture was filtered through celite and the eclite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting .solid on silica.gcl 
<5%MeOH/CH 2 Cl 2 )gave the desired product(l7l mg. 81,2%). 'HNMR ICD^OD): 67.60 
(d. 1H). 7.47 (d. IH). 7.28 (L IH). 7. 18 (m. 2H). 6.82 <d. IH). 3.76 <s. 2H). 

— h)^P^o«LQf N-2-|l-hydrpxyfluoreneJ-N^|2-_bromophenyiJurea 

N-2-| l-hydroxynuorerie|-N-.|2-bromo phenyl] urea was prepared from 2- amino- 1 . 
hydroxynuorenc ( I70mg. 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulung solid on silica .gcl (30%£tOAc/ 
Hexane) to give the desired product (306rog, 84.5%). *H NMR (CD,CI): 8 8.04 <d. IH). 
7.66 (d. IH). 7.49 (t. 2H). 7.35-7.20 (m. 4H). 7.09 (d. IH). 6.90 (t. IH). 

Preparation Of N-?-|^hY(tfPXV-9.lf)-anthranuinnnvlJ.^t ? . t ) rom«>nh ff nvJl .»> a 

N-3-[2-Hydroxy-9.l0-anthraquinonylj-N -f2-bromophenyl| urea was prepared from 
2 hydroxy- 3-aminoanmraquinone(480mg. 2.1X1 mmol) according to ihc procedure in-General 
Method B. The product was purified by precipitation from methylene chloride/ hcxancc l/20> 
and filtering. (610mg. 70%). «H NMR (CD.OD): S 8.93 (S.IH). K. 12 cm. 2H). 8.02 (d. 
IH). 7.77 (m. 2H). 7.61 (d. IH). 7.52 (s. IH). 7.38 (t. IH). 7.05 It. IH). 

Example 7? 

Preparation Of N-f2-hYdrOXY-3.nwor<>-5.hrnmnnhcnvlJ.\".|->.h,. wnt>nhcnv u ^ 
a)Preparation of 2-amino-6-f)uor<>-4-bromophcnol 

A mixture ol 4-bromo-2-fluoro 6-nitrophcnol( Ig. 4.2mmol) and tin (II) chloride <4 7X 
g. 21.2mmol) in ethanol(50mL) was heated at XO«?C under argon. Al ter 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice 
The pH was made slightly basic (pH7-8). by addition ol solid NaOH. before bcing-cxtracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatograpny of the resulung solid on silica gcl (4%'McOH* 

::? H 2Ciri-g_avrth^ 

h)Preparation ol N-|2-hydroxy-3-nuoro-5.bromophcnyl|-N , -i2-br»)mt)phcnyl| urea 

N-|2-hydr«)xy-3-nuoro-5-bromophcnyl|-N -J2-bromophcnyl| urea was prepared from 
2-amino-6-fluoro-4-hromophenol (254mg. 2.00 mmol) according to the procedure in<3cneral 
Method B. The product was purified by precipitation from methylene chloride/ hexanct 1/20) 
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and Tillering. (5(X) mg, 77%). 'H NMR (CDtOD): 8 7.9K <s. IHj.7.91 (d. !H). 7.60 (d. 
IH). 7.33 (l. IH). 7.<X) (I. 1H). 6.94 (U. IH). 

Example 7? 

5 Preparation of N^2>hvdroxv^>chlorQDhcnvlJ>N^!2>hmmi>nhenvll tirra 
a)Preparation of 2-amino-3-chlorophenol 

A mixture of 3<h)oro~2-nitrophcnot(250 mg, l.4mmol) and tin (II) chloride (1.2 g. 
S.3mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, the starting 
materia] has disappeared and the solution was allowed to cool down and then poured into ice. 
ID The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4<£MeOH/ 
CHiCIJ gave the desired product( 143 mg. 69 %). r H NMR (CD,OD): S 6.75 (I.IH); 6.70 (d. 
IH), 6.65 (d, IH). 

1 5 b)Preparaiion of N-(2-hydroxy-3-chlorophcnyI]-N'-[2-bromophcnyl] urea 

N-|2-hydroxy-3-ch]orophenyl]^.f2-hmmophenyn urea was prepared from 2-amino- 
3-chIorophenol ( I43mg. 1. 00 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired producU 195mg. 57%). *H NMR (CD.OD): 6 7.X1 (d. IH). 7 68 

20 <d. IH). 7.47 (d. IH). 7.20 (t, IH). 6.90 (m. 2H). 6.70 (l. IH). 

Example 74 

Preparation of N>l2>hvdmxv>3^rinuoromethvlnhcnvlKN >l 2-hromor>hL»nvl I urea 
a)Preparation of 2-nim>-6-irifluoromcthy]phcnol 

25 2-trifluoromcthyl phenol (3.00g. 18.5mmol) was dissolved in methylene 

chloridc(40mL) followed by the addition of sodium nitrate (l.73g. 20.4mmol). The addition 
of sulfuric acid (23 mU 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture wa* 
diluted with methylene chloride and extracted with water. The organic layer was dried over 

30 MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4«& McOW CH 2 a 2 ) gave the desired product* 1 X4 g. 47 <; ). 'H NMR 
(CD,COCDO: 8 K.35 (d.lH). 7.95 td. IH). 7.13 U. IH). 

ll__WPrcparalionof-2-aminiv6--triI1uommet^^^^ — r — — 

A mixture of 6-triiWm>methy!-2-niU'ophcnol(l.N4 g. K.67mmol) and tin (Hi chloride 

35 (6.0 g. 26.2 mmol) in cthanoK rSOmL) was heated at X0°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition oi solid NaOH. before bcini: 
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exuac^d wiU, ethyl aceuue. The organic phase was washed with brine, dried over MgSO, and 

M^oli™ n 1 " chromalo ^f»hy of the nulling solid „„ si.Lge. 
(4%MeOH/ CH 2 CI 2 ) gave the desired product 1.35 g. 88 * «H NMR <CO,OD) * 6 *<d 
1H). 6.82 (I. IH). 6.78 (d. IH). , * 
OPreparaiion of N-|2-hydroxy-3- trin U oromeihy lp henyl|.N -| 2 - h romophen y i] urea 
2 m - ^T^"*^ «*a was prepared from 

mTT ^ETT y P (2W,mS ' ' 60 mm0,> atTWding ,0 * nrocedure intSeneral 
Method Byproduct was purified by P«cipi te Uon fn^ methylene cMoride/texanef 1/20) " 

IH). 7.34 (i. IH). 7.30 <d. IH). 7.00 (u IH). 6.y 6 (d IH , 



15 



£aampjc 75 



N-I3.4 Aphcnyl.2-hydroxy P henyl|.N--|2-bromophe„y|, urea was prepared from 
amu,o-5.6 diphenylphenol (50mg. 0.1 9 mmol) according to the procedure in General Method 

ri, "TaZtfi* ^ preCipi,alion f ™ ""^leoe chloride/ ncxane(l/20, and 

Hltenng (6,mg. 69*). «H NMR (CD,OD): 6 7.97 (d. ,H). 7.66 (d. ,H). 7.58 (d IH) 7 3. 
(t. IH). 7.25-7.00 (m. 1 IH). 6.91 (d. IH). 



20 



25 



€xafnp fc? 6 



N.|2-hydroxy-3-glycincmcihylesicrcartH,nylphcnyl|-N-|2-hromophen^ 
prepared from 6-glycincmc,hylestercarho„y,.2-aminophenol ,50mg. 0 22 mmol). purchased 
Irom the Umversity of New Hampshire, according ,o ,hc procedure in<3cnera. Method B The 
product was purified by precipitation from methylene ch.or.de/ hc.xanet 1/20, and filtcrim. 
(65mg. 69* ). 'H NMR ,CD,OD): 8 8 ,4 ,d. ,H>. 7. W , ,d. ,H,. 7.4V ,d. IH, 7 , H , 
6.89 (dd. IH). 6.81 (t. IH). 4. 10 (S .2H). 3.74 (.OH). -- •-». 



Example 22 

* |2 - H ? d '°^ urea w * prcnafed fnm 

_N [2.hydn)xy..,.ghrincmemylestere a rh,myl^ urcanMlm „ o P 



hydrox.de was added and stirring continued un.i) me starting materia, had disappeared (45m- 

h^c; ^r rijicd by chromai ° £raphy °' ,h ° rcsuu,n? s ° ,id * 

CHjCVMeOH/AcOH) to g,vc the desired producU.ySmg. 57*). «H NMR «CD,OD) 88 |4 

i A J I''" 2 ^ ,U 7 46 ^ ,HK 7 M ,H) - 7 <W »• ,H '- 6 •« « • IH). 

J-Vo (2H). 
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Example 7R 

preparation n ?N-f3- hydroxy- 3 S-dichloronhenvIJ-N'-J^^hromonhenvn urea 

a)Prcparation of 2-amino-4,6-dichlorophenol 
S A mixture of 4,6-dichloro-2-nitrophcnol( I g, 4.8mmol) and tin (II) chloride (3.2 g. 

)4.4mmoI) in elhanoK5QmL) was heated at 80°C under argon. After 2 hours, the suiting 

material had disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4*MeOH> 

CH^TI:) gave the desired product(685 mg, 80 *). 'H NMR (CDjOD): 8 6.75 (s.lH), 6.61 

(s, IH). 

WPreparation of N-U-hydroxy-S.S-dichlorophenylJ-N-^-bromophenyll urea 

N-U-Hydroxy-S^-dichlorophenyll-N'-^-bromophenyll urea was prepared from 2- 
15 amino-4,6>dichlorophenol (!43mg f 1.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. (660mg, 88%). f H NMR (CD ? o6): 8 7.96 (s, IH). 7.89 (d, IH). 7.60 (d, IH), 
7.35 (1. IH). 7.00(1, IH). 6.95 (dd, IH). 

20 Eaampie 7V 

Preparation o f N.^^hvdmxv^.nitronhenvn-N' ^-bromonhenvIl urea 
N-|2-Hydroxy-3-nitrophcnyl|-N , -|2-bromophcnyl| urea was prepared from 2-hydroxy-3- 

nitfoanihneffc25gr8:l mmoltaccording to thcT>nKedurc in^iencral Method B. The product 

was purified by precipitation from methylene chloride/ hcxane(l/20) and filtering. (2.4g. 
25 X4tf ) *H NMR (CD ? OD): 8 8.45 (d. IH). 7.94 (d. IH). 7.78 <d. IH). 7.60 (d. IH). 7.35 (t. 
IH). 7.01 (m, 2H). 

Example W 

Preparation of N-r2>hvdrox v-4.nanhtha^ngxuironic acidl-NM2-bromonheny)l urea 
30 N-|2-hydroxy-4-naphthalcncsullonic acid|-NH2-bromophenyl| urea was prepared 

from l«amino-2-hydroxy-4-naphthaleasuItonic acid <0.48g. 2.0 mmol) according to the 
pnxredure in General Method B and the addition of ImL of iriethylaminc The product was 
purified hN^prccipitaliim frtmvmcthylcnc chlori 
rJH^I^ H)r7.9X-(ni. 2H). 7,6 1 -7.-55 tnvr3H). 7.43 (l. 

35 IH). 6.98 (t. IH). 

Example fi I 

Piymraiinn nf NM ?>hvdmxv-5>nanhihatenesullonic aLidl-N'-te-bromonhcnvll urea 
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N-3-|2-hydmxy-5-naphmalensulfonic aci^N'.|2-bromophenyl| uiea was prepared 
irom 2-amincv3-hydn>xy-6-naphmalensulfonic acid (0.4%. 2.0 mmol) according to the 
procedure in General Method B and the addition of ImL of triethylamine The product was 
punfied by precipitation from methylene chloride/ hexane(l/20) and filtering (715 me 1P9 . 
» 'H NMR (CD,OD): 6 8.09 (s. ,H). 7.96 (d. ,H). 7.65-7.48 (m. 3H). 7.36 (, 

IH). 7.04 On. 2H) * 

- &miaiiBu^fJij2Ja^^ _ 

a) Preparation of 2-niin>5.6 dichlorophenol 

2.3-dichlorophenol (3 26g. 20mmol) was dissolved in methylene chloride(40mL, 
followed by the addition of sodium nitrate ( 1.88*. 22mmol). The addition of sulfuric acid 
(20mU 3M) was then made, followed by addition of acaialytic amouni of sodium nitrite The 
mature was allowed to stir. Alter 24 Hour, the reaction mixture was diluted with methylene 
chlonde and extracted with water. The organic layer was dried over MgSO, and filtered The 
solvent was evaporated and chromatography of the resulting solid on silica gel X4%MeOH/ 
CH 2 CI 2 ) pave the desired producK 1 .8 g. 44 %). 'h NMR fCD3COCD,V 
5 8.04 (d.lH). 7.15 (d. IH) 

b) Preparaiion of 2 -ami no- 5. 6 dichlorophenol 

A mixture of 5.6-dichloro-2-niirophenol(l.8 g. 8.7mmol) and tin (ll)xhloridc (5 X.. 
26.lmmol) in cthanol(50mL) was heated at 80»C under argon. Alter 2 hours, the starting ** 
matcnal had disappeared and the solution was allowed tocool down and then poured imo ice 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before bcing-cxtracicd 
wuh ethyl acetate. The organic phase was washed with brine, dried over A1gSO« and filtered 
The solven, was evaponued and chromatography of the resulting solid on silkragel C4S MoOH/ 
CHjCfeigave the desired producK 1 .4 mg.90%). 'H NMR (CD,OD>: S 6 71<d AH) 64> 
(d. IH). 

OPreparation of N |2-hydroxy.3.4-dichlorophenyl|-N*.|2-bromophcnvl| urea 

N-|2.Hydroxy-3.4-dichlorophenyl|-N--|2-bromophenvl| urea was prepared from 
am,n<v5.6-dichloro P henol (350mg. 2.00 mmol) according to Ok procedure in-General Mcih,Hl 
B. The product was purified by precipitation from methylene chloride/ hcxane(IDO) and 
filt ering. (670mg. X9 <* ), 'H N MR (CD,ODy : g 7.90 (d. IH). 7.85 (d. IH). 7.39<d IH) 
7.31 (i. I H ». .6.9.9,1 H l.-ft.96.i T dT ( IH),— ZZ1' ~ ~ ~ — j^Z" 

Example K3 

PrePPriHion of N-12 hvdroxv-3.c.v a nnnh P nvll. ^ M ? ^ Bnmnr ^ nvfr ^ 
a)Preparauon of 2-nitnv6-cyanophenol 
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2-cyanophenol (2.3 8g. 20m mol) was dissolved in methylene chloridc(40mL) followed 
by the addition of sodium nitrate < 1.88g, 22mmol). The addition of sulfuric acid (20mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
5 extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel f4%MeOH/CH 2 Cl;>) gave 
the desired product* 1. 4 g. 42 *). *H NMR (CD3COCD,): 6 8.47 (d.lH). 8. 15 <d. I H), 7.3() 
<W 1H). 

b) Preparation of 2-amino-6-cyanophenol 

1(1 A mixture of 6-cyano-2-nitrophenol(600 mg, 1 .Ommol) and tin (II) chloride (3.2 g. 

1 4. 4m mol) in acetic acid(SQmL) was heated at 80°C under argon. After 2 hours, the sianing 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and Tillered. 
I 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 CI 2 ) gave the desired product(365 mg, 75 %). l H NMR (CD ? OD): 5 6.92 (d, IH). 6.85- 
6.69 <m.2H). 

c) Preparation of N-[2-hydroxy-3-cyanophenyl)-N'-|2-bromophenyl] urea 

N-|2-HydroxY-3-cyanophenyl]-N-[2-bromophenYl) urea was prepared from 2-amino- 
20 6-cyanophenol ( 134mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering 
(260mg. 78*). 'H NMR (CD.OD): 6 7.98 (d, 1H). 7.74 (d. IH). 7.57 (d. 1H). 7.30 (t. 
IHi. 7.22 <d. IH). 6.98 (t. 1HK 6.94 (u (1H). 

25 Example 84 

Preparation of N-I 2>hvdmxv>4-cvanonhenvn-N , -12-hromonhenvll urea 
a)Prcparauon of 2-nitro-5-cyanophenol 

3^cyanophenol (2.38g. 20m mol) was dissolved in methylene chloride<40mL) followed 
by the addition of sodium nitrate ( l.88g. 22mmol). The addition of sulfuric acid (20mL/ 3M) 
30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried.over MgSCXi and filtered. The solvent was 
evaporated and chromatography -of the resulting solid-on-siliea-gcl MS^McOH/GHiGkJ-gavc- 
the desired produci(9iT) mg. 28 *) . ~ r H NMR (CD3COCDO: : 6 X.30 (d.lH). 7.67 (s.lH). 
35 7.49 (d. IH). 

h)Preparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenoI(250 mg. l.Smmol) and tin (II) chloride (3.2 g. 
14.4mmol) inethanoKSOmL) was heated at 80°C under argon. Alter 2 hours, the starting 
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material has disappeared and ihe soluuon was allowed to cool down and then poured into ice 
The pH was made slightly basic <pH7-8). by addition or solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silicagel (4%McOH/ 
CH 2 CI 2 ) gave the desired producU 1 75 mg. 86 *). 'H NMR (CD*OD): 6 7.00 (d I H) A 8K 
(S.IH). 6.69 (d. IH). 

OPreparation of N-|2-hydroxy-4-cyanopnenyl|-N-|2-bromophenyl) urea 

N-|2-Hydroxy-4<yanpphenyl|-N .[2.bromopheny]J urea was prepared from3-amin«>- 
5-cyanophenol ( I70mg, ,1.27 mmol) according lojte procedure in General Method B. The 
produci was purified by precipitation from methylene chloride/ hexanc(l/20) and filtering 
(3IOmg. 74*). *H NMR (CD,OD): 6 8.25 (d. IH). 7.91 (d. IH). 7.59 (d. IH). 7 33 (i 
I H). 7.17 (d. IH). 7.07 (s. IH). 7.01 (i. (IH). 



■Examnk»JK 

Preparation of N.f2-hYflmyv-4<vanonhf.nvi,i.N^i4.mp,^ ff Vntewv u lin . p 

N.f2rHydroxy-4<yanophenyl]-N*-{4-meihoxyphenyl| urea was prepared from 2- 
amino-5^cyanophenol (60mg. 0.45 mmol) according to the procedure in General Method B. 
The produci was purified by precipitation from methylene chloride/ hexane(l/20) and filierine 
(1 IOmg.8695) H NMR (CD,OD): 5 8.23 (d. IH). 7.61-7.51 (m. 2H). 7.32 (d. IH) 7 2<) 
(d. IH). 7.15 (d. IH). 7.03 (s. IH). 

'Examnlp.SA 

Preparation of NW2-hvdrpxY-4f Yant)nhcnvii.NM7^h < .nvipho ?Y 4 wr A N -f2-Hvdroxv-4. 
cyanophenyl|-N-|2-phcnylphenyU urea was prepared from 2-amino-?-cyanophenoi (1 70 me. 
1.27 mmol) according to the procedure in General Method B. The product waspurified bv * 
precipitauon from methylene chloride/ hcxanc( l/20> and filtering. (I5<hng.85*) r H NMR 
(CD,GD):6 8.20(d. IH). 7.73 (d. IH). 7.51-7.20 (m. 8H). 7.13 (d. I H). 7.01 (s.(IH) 

fxamnte.87 

Preparation Of N-tt-hvdroxv^-rvan.^r n vlJ-N.J?.t™.ihvmhenv» yjca 

N-f2-Hydroxy-4-cyanophenyl|-N -|2-mcthylphenyl| urea was prepared from 2-amim.- 
5-cyanophcnol (60mg. OAVmmol) according to the procedure in General Method B. The 
product was purificd£y^rip& 

(90mg. 75S ). 'H NMR (CD,OD): 6 8.25 (d. IH). 7.59 (d. IHi. 7.26-7.00 (m 5H) is 
3H). 



■E*ampie8P 

Prep a ranon 01 N^2-hvdmxv.4-ev a nonh g nvU.N -l?.trin..nnn TO . 1 hvJ n tw.n y l f 
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N-|2-Hydroxy-4-cyanophenyn-N , -i2-irinuoromcihylphcnyl| urea was prepared from 
2-amtno-5-cyanophcnol (60mg, 0.45 mmol) according in ihe procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxane( 1/20) and filtering. 
(1 lOmg, 76*), 'H NMR (CD 3 OD): 8 8.25 (d, IH), 7.81 <d, IH). 7.68 (d, IH). 7 61 (I. 
5 IH). 7.32 (l. IH), 7.15 (dd. IH). 7.09 (s. (1H). 

Example 89 

Preparation of N-f2>hvdroxv>4>cvanonhenvlUN , 43-trinunromethvlnhcnvll urea 

N-[2-hydroxy^<yanophenyl)-N , -I3-trifluoromethylphenyll urea was prepared from 
10 — 2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the~priicedurc in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(1 14mg. 79%). 'H NMR (CD 3 OD): 5 8.30 (d, IH), 7.92 <s. IH). 7.60 (d. IH). 7.47 ft. IH). 
7.29 (d, IH), 7.18 (dd. IH). 7.06 (s, IH). 

i 

15 Example 9Q 

Preparation of N42>hvdroxv-4-cvanonhenvn-N , 44.trinunromethvlnhenvli urea 

N-I2-Hydroxy-4-cyanophenyl]*N'-(4-trifluoromethylphenyl] urea was prepared from 
2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and tillering. 
20 (108mg. 757r). l H NMR (CD^OD): 6 8.31 (d. IH), 7.68 (d. 2H). 7.59 (d. 2H). 7.20 (dd. 
IH). 7.07 (s. IH). 

Examnle9l 

Prenaration of N>12-hvdroxv-3>n>nronvlnhenvll>N'>l2>hromonhenvll urea 

25 a)Preparation of 2-nitro-6-n-propy I phenol 

2-n-propylphenol (5.00g, 36.8mmol) was dissolved in methylene chloride! 40m L> 
followed by the addition of sodium nitrate (3.43g, 40.5mmol). The addition of sulfuric acid 
(45mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite Tito 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

30 chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4<* McOH/ 
CH : C1 : ) gave the desired product(3.2 mg, 48 %). *H NMR (CD3COCOO: 6 7.W <d. I H 
7.46 dd. IH). 6,90 (UjH). 2.70 (t. 2H). 1.70 im. 2H). LOO <t. 3 H). _ 

~ : ; -«^MPreparation : of 2-amimv6*n-propylphenol~ * - — -—••••^ - ■ ~ 

35 To a solution of 2-nitro-6-n-propylphenol(2g. 1 1 Ommo! j in methanol HlOmL) was 

added 10^ Pd/C (200 mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through eelite and the celitc was washed with 



W 96/25157 

PCT/OS96/022*9 

• 63- 

r5*MeOH/^T' Wa \ CVa i ,0rated <*™au, £ raphy of the resulting solid „„ silica gel 
(m. 2H). 6.55 ft. IH). 2.58 ft, 2H). 1.61 (m. 2H). 0.96 ft. 3H) 
OPreparation of N-[2-hydroxy-3-n.propyl P henyl|.N--|2bromophenyl| urea 
ami „o.^* ^2 * Hy< ! ro K y " 3 ; n ■ Pro,,y, P hen y'i- N '-l2-»>«>mo phenyl) urea was prepared from 2- 
m P,OPy P ^ 2 °° ro ' n0,, - «* Proccaure in (Lend Method 

ri "^T ^ by ■"**■*»» '™ methylene chloride, hcxane, IPO, and 
filing. <640mg.92*). H NMR (CDjOD): 6 8.00 (d. IH). 7.58 (d. IhT? V* tt Thi 
_ 7.26ft. IH).6.96(dd. I H). 6.89 ft. IH), 6.78 (d. IH). - 1 \ 

Example 92 

Preparation of N-f?-hvriroiv^,i 1Y | rhf nvlKN .. f ,. hn TmTTrhrf|Yl| 
a)Preparauon of 2-nitro-5-eihylpheool 

15 bv the ^T Ph n i5 00g ' 4 ' nUn ° ,) *- in mL> followed 

15 byd l eadd,u 0 nofsod,«moi lrate( 3.83g.45mmol). The addition of sulfuric acid MHnUlW 

allowed ,o sur. After 24 hours, the reaedon mixture was diluted with methylene chloride and 

e™ IdT ■^^^^^W-n^-i,^^ 

2.) IT f roma «Of «Phy of the resulting solid on silica gel <4*McOH/ CH,C) *avc 

<d. IH). 2.69 (q. 2H). 1.30 ft. 3H). 
b)Preparaiion of 2-amino-5-ethyllphenol 

>0* Jr nm'-'T ^ 2 -"" ro - 5 ^"*«»"'t- """""on » n« 1 h,„ < , 1( 2 5 , 1 n,L 1 w added 
T ? m> "- *" d " - — « halhmn 

™Z.TT r, " en!d • hn " ,th - * «** «- — ■ — 

(5»M e OH/CH^I ! ) {awlh e<tes, rc dp,.,d„cK75<lm f .9l 9). 'HNMR (COK»l 5 * 
G.I7 (n. t 3H). 

M c)Prcpara,io„ of N-f2-hydroxy-4-eU,ylphenyl|-N-|2-bromophenyl| urea 

5*.hy.nh^ ^ ^ W - P^rcd from 2- amino- 

5-edtylphenol (274mg. 2.00 mmol) according to the procedure mineral Method B The 

35 IH). 6.96 (t, IH). 6.82 (d. IH). 6.76 (d. IH). 

Example an 

Prcparaiion of tuziataux 3 nhr.nvi am , n ,^^ Y l rh rn v ,.,.N,^.h r fTnrf ■ lffn| 
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a) Prcparaiion of 2-nitfo-6-phcnyIaminocarbonylphcnol 

2-Phcnylaminocarbonylphenbl (5.00g. 23 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium niuaic <2.20g. 25.5 mmol). The addition 
5 of sulfuric acid (30mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
- MgSO« and filtered. The solvent was evaporated and chromatography or the resulting solid on_ 
silica gel (4%MeOH/ CH 2 CI 2 ) gave the desired product(2.50 g. 42 * ). *H NMR 
10 (CD3COCD,): 6 8.15 (d.lH). 8.09 (d.lH). 7.51 (d. IH). 7.30 (d. 1H). 7 10 (t. 1H). 7.01 (L 

1H). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a solution of 2-nitro-6-phenylaminocarhonylphenol ( 1 gi 4.0 mmol) in 
meUianol(250rnL) was added IO%.Pd/C (100 mg). The mixture was Hushed wiih argon, then 
1 5 hydrogen was bubbled through the solution for 1 0 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the eeliic 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/CH 2 CI 2 ) gave the desired producl(800 mg. 91 %). 'H NMR 
(CD,OD): 5 7.73-7.57 (m. 2H), 7.43-7.27 tm. 3H), 7.25-7.10 <m. IH). MM <i. »H). 6.74 

20 (t. IH). 

c) Preparaiion of N-J2-hydroxy 3-phenylaminocarbonyl phenyl |.N*-|2-bromophenyl| urea 

N-[2-hydroxy 3-Phenylaminocarbony» phcnyl|-N-|2-bromo phenyl) urea was 
prepared from 2-amimv6-phenylaminocarhonylphenol (456mg. 2.00 mmol> according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
-•s chloride/ hexane( 1/20) and filtering. (800mg.y4<* ). 'H NMR (CD,OD): ! H NMR (CD,OD.: 
6 25 (d. IH), 7.94 (d. IH). 7.75-7.57 (m. 4H). 7.4X-7.30 (m. 3H). 7.21 U. IH). 7.02 (dd. 
IH), 6.92 (l, IH). 

F.saronlc 94 

30 frrp araiion of N.I7.hvdroxv. 3 -rv a n,>^-mc t hvlnhrnvll-N--l2-hromophcnv|l WW 
a) Preparation of the 2-niiro 5-methyl 6-bromo phenol 

A solution of t-butyl aminc(6.88 mL. 4.79 g. 2 cquiv.) in methylene chloride was 

lr caiedwnh-^ 



"C and the the 2-niiro 5-nw»hyl 6-bromo phcnoU 5 p. \ cquiv.. in methylene chlcwide) wa* 
35 added drop- wise with vigrous stirring. The reaction mixture was slowly warmed to -30 "C lor 
I h. then to - 10 X for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5«& aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by Hash 
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chromatography(Ethyl acetate/ hcxancst ui remove dihrominated species. The 2-nitro 4.bruroo 
5-mcthyl phenol was ihen selectively crystallized out of mcihylcnc chloride. A r.nal silica eel 
column(5%ethyl acetate/ hexanes) yielded desired isomer in 90* purity < I 05 <• 14*) i H 
NMR (CDCIj): 8 7.95 (d. IH. J = 10.0 Hz). 6.91 (d. IH. J = 100 Hz). 2.52 is, 3H). 
b) Preparation of 2-nitro-5-methyl-6-cyanopheno) 

2-Nitriv5-methyl-6-hromophenol (100 mg. 0.433 mmol) was dissolved in dimethvl 
fonnamidc (2mL) followed by the addition or iriethylaminc (0. 175g. 1.73 mmol) The 
addition of a catalytic amount dimcihylamino pyridine was then made, followed by addition oi 
copper (I) cyanide (155mg. l.73mmol). The mixture was allowed to stir at 80»C for 4 hours 
The solvent was evaporated and chromatography of the resulung solid on silica gel (2*MeOH/ 
CH 2 CI 2 ) gave the desired product (70 mg. 91 *). *H NMR (CD3COCD,) € 8 30 (d IH) 
7.15 (d.lH). 2.61 (s. 3H). 
c) Preparation of 2-amino-5-methyl 6-cyanophenol 

Am "' u «of5^yanp-2-nitrophenol(70rag.0.39mmol)andun(in 
l-lgmmonmem^OmUwasheatedaiSO-Cunderargon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
w,ih ethyl acetate. The organic phase was washed with brine, dried over MpSO, and filtered 
The sol ven. was evaporated and chromatography of .he resulting solid on silica gel (4% MeOH/ 
2« CH ; CI 2 ) gave the desired product(175 mg. 86 *). 'H NMR (CDiOO): 66.87<d IH) 6 75 
(d.lH). 6.32 (s. 3H). 

d) Preparation of N-|2-hydroxy 3-vyano 4-methyl phcny^N-|2-hromophenyl} urea 

N.|2-hydmxy 3-cyano 4-mcihyl phcnyl|-N-|2-bn)mophcnylJ urea wavjwcpaicd 1mm 
2-am.i«>.5-mcthyl-6H:y a no phenol (50rng. 0.34 mmol) according to the procedure in<3cneral 
25 Method B. The product was purified by precipitation from methylene chloride/ hcxanet 1/20) 
and filtering. ,70mg. 60S ). ' H NMR (CD,OD):* 7.92 (d. IH). 7*8 <d. IH). rw (d IH) 
7.31 (t. IH). 7.00 (1. IH). 6.62 (u IH). 2.49 (s. (3H) 
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fxamnlriK 

Preparation of NW2-hvdro*v 4.r a rh < »vph < .n Y l rhc/lv | J . V J ^ hrM n innhpnv ,^ ^ 
a)Prcparauon of 4-nitro-3-hydroxyhcnzophenonc 

3-Hydroxybcnzophenonc (3 OOg. 15. 1 mmol 1 was dissolved in methylene 
chloridc(40mU lbHowcd-by the addition «J>>dium:n^ 

ol sulfuric acid <25mL/ 3Mj was then made, followed by addition of a catalytic amount of 
sod.um nitrite. The mixture was allowed to stir. After 24 hours, the reaction mix.ure was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO, and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4*MeOH/ CH 2 C1 2 1 gave the desired produett 1 . 1 0 g. 30 9 ). 'H NMR 
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(CD3COCD,): 8 8.25 (d.lH). 7 X6 (dJH). 7.71 (m. IH). 7.59 (d. IH). 7.48 (s. IH), 7.39 
(dd. IH). 

h)Prcparation of 4-amirio~3-hydmxyhenzophenone 

A mixture of 4-nitro-3-hydroxybenzophenone (900 mg. 3.7mmol) and tin (II) chloride 
5 (2.5 g. I I.I mmo!) in cthanol(50mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly hasic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
10 (4^MeOH/ CH2CI2) gave the desired product<685 mg, 87"*). r H NMR (CO,OD): 57.65 (d, 
2H), 7.55 (d.lH). 7.49 <t, 2H). 7.26 (s, IH). 7.16 (dd. IH), 6.68 (d. IH). 
c)Preparaiion of N-I4-Carboxyphenyl-2-hydroxyphenyl]-N -I2-bromophenyIl urea 

N-|4-Carboxyphenyl-2-hydroxyphenyll-N , -12-bromophenyIJ urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg, 1 .5 mmol) according to the 
15 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(I/20) and filtering. (490mg. 79%). ! H NMR (CD?OD): 8 8.40 (d. IH), 

8.09 (d. IH), 7.83 (d. 2H). 7.65-7.60 (m, 4H). 7.48 (s. IH). 7.43 <d. IH). 7.35 (d. (IH), 

7.10 (1. IH). 

2<> Example 96 

Preparation ol N-12-hvdroxv 3-carhoxvDhenvl phen yll-N'-n-hromonhenvll urea 
a Preparation of 3-nitro-2-hydroxyhenzophenone 

2-Hydroxybcny.ophenonc (3.00g. 15.1 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (1.42g. 16.7mmol). The addition 
25 of sulfuric acid (25mLV 3M) was then made, followed hv addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO« and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4*MeOH/ CH : CI : ) gave the desired productfl. 60 g, 44$). 'H NMR 
30 (CD3COCD,): S 8.30 <d.lH). 7.86 (mJH). 7.71 <m. IH). 7.78 (d. IH). 7.56 (dd 2H>. 7 24 
11. IH). 

h)Preparation of 3-amino-2-hydroxybcnzophenonc 

A m ixture of 3^nitro-2-hydmxvhenzo phcnonc (6IK)-mg,.3.5mmol.l.and.iin (ID chloride 
"1 1:7 g. 7:5m mol j in cthanol(50mLrwas heated at 80°C underUgon." Alter 2 hours, the 
35 starting material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-R). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over' MgS0 4 and 



> 
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fihered. The solvent was evaporated and chromatography of the .resulting solid on silica gel 
(4*MeOH7 CH 2 CI 2 ) gave the desired product(490 mg. 92 *). 'H NMR (C&.OD) * 7 "65- 
7.40 (m. 5H). 6.98 (d.lH). 6.86 (d. IH). 6.67 (i. IH). 

OPreparaiion of N-|2-hydroxy 3-carboxyphcnyl P lieny)J-N'.l2-bromophenyl) urea 

N-|2-hydroxy 3-carboxyphenyl phenyl |-N-l2-broroophenyll urea was prepared from 
3-amin«>-2.hydrox y hcnro P henonc (250rog. 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxanc* 1/20) 
and filtering. (200mg. 78« ). 'H NMR (CD,OD): 6 8.35 (d. IH).7,96(d. IH).7.72(d. 
_2H). 7.65-7.50 (m. 4H). 7.35 (d. IH). 7.30 (d. I H). 7.01 (dd. (IH). 6.92 (t J H). 

Example 97 

Preparat i on orN-|2-hvriroxv VhrnzvJoxv n h, n ^ : J5 . hmmnrhl , m l] ^ 
a)Preparation of 2-nitro-6-benzy)oxy phenol 

2-Bcnzyloxyphenol <5.(X)g. 25.0mmol) was dissolved in methvlene<hloride(40mL) 
followed by the addition of sodium nitrate (2 30g. 2?:3mmol). The addition or sulfuric acid 
(3 ImlV 3M) was then made, followed by addition of a catalytic amount of sodium nitrite The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chlonde and extracted with water. The organic layer was dried over MgSO, and filtered The 
solveni wa* evaporated and chromatography of the resulting solid on silicagel <4%MeOH/ 
CHjCI;) gave the desired product(2.6 g. 43 *). 'H NMR (CD3COCO,): 8 7.70 (d.lH) 
7.50-7.28 (m. 5H). 7.14 (d. IH). 6.92 (u IH). 5.21 (s. 2H). 
^Preparation of 2-amino-6-hcnzylnxy phenol 

A mixture or 2-niira-6-henzyloxy phenol (l.«)g. 4.IOmmnl) and tin <II) chloride 
f2.75 g. 12.2 mmol) in ethanoK l50mL) was heated at 80«C under argon. After 2 hours, the 
starting material had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before beino 
extracted with ethyl acetate. The organic phase was washed with hrinc. dried over MgSO, and 
filtered. The solvent was evaporated and chromatography or the rcsukins solid on silica gel 
(49rMeOH/ CH 2 CI>) gave the desired product( 1.35 g. 88 9. ). *H NMR fCCKOD): 87.46 (d. 
2H). 7 40-7.35 tm. 5H). 6.55 (d.-lH). 6.40 (d. IH). 5.10 (s. 2H). 
•^Preparation of N-|2-hydroxy3-benzyloxy phenyll-N'-|2-bromophenyl| urea 

N-|3-bcnzyloxy-2-hydroxyphcnyl|-N -f2-bromophcnyl| urea was prepared from ^. 
miro^nzyh^ 

B. The product was purified by precipitation from methylene chloride/ hexane< IPO) and 
lilterin-.. (630mo. 76S ). ' H NMR (CD,OD): 8 7.93 (d. IH). 7.5K (d. IH). 7S4-7.42 tm. 
3H). 7.40-7.25 (m. 4H). 7.CKI (t. IH). 6.69 (d. 2H). 5.16 Is. 2H). 
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Preparation of N-3>l2>hvdroxv-S>indanoneUN , J2>hromonhcnvn urea 

a) Prcparaiion of 2-hydroxy-3-nitro-5-indanone 

2-Hydroxy-5-indanone(3.0()g. 20.0mmol) was dissolved in meihylene chloride(4()mL) 
followed by the addition of sodium nitrate (1.95g. 21.0mmol). The addition of sulfuric acid 
5 (25mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and Tillered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel <49.MeOH/ 
CH3P2) gave the desired produci< 1 .5 g, 39 %). ! H NMR (CD,COCD,): 8 7.70 <d. 1 H), 7.04 
- -10— (d. I H). 3.04 (d, 2H). 2.74 (d. 2H). 

b) Preparation of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-nitro~5-indanone ( 1.50 g. 7.80mmol) and tin (ID chloride 
(5.25 g. 23.3 mmol) in ethanol(150mL) was heated at 80°C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

15 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before heing 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO* and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired producK 1 .00 g. 79 'H NMR (CD ? OD): 8 6.85 
<d IH). 6 45 (d. IH). 2.95 (d. 2H). 2.60 <d, 2H). 

20 ^Preparation N-3-l2-hydroxy-5-indanonel-N-|2-brornophenyl) urea 

N-|2-Hydroxy-5-indanonel-N , -[2-bromophenyl] urea was prepared from 3-amino-2- 
hydroxy-5-indanone (326mg. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(610mg. 85* ). -H NMR (CD,OD): 8 7.92 (d. 1H). 7.65 <m. 2H). 7.45 (t. IH). 7.09 (t. 

25 I H). 7.00 (d. IH), 2.90 (d. 2H). 2.66 (d. 2H). 

Example 99 

Preparation of (E)-N-J4W2-(Mcthoxvcarbonvl) cthenvll>2-hvdn^vnhenvH-N , -l2- 

tovmonhCTYll urea 

a)Prcparaiion of 4-niiro-3-hydroxycinnamic acid 

3-Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitra te ( 1 .70 g. 26. 1 mmol). The addition 
oi sullunc aCid ( 25 uAJ 3M ) was then made, followed by addition of a Tcatalyuc amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO* and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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h) Preparation of 4-nitro-.Vhydroxymeihylcinnamate 

siuca gel (4%McOH/ CH 2 C,,) gave the desired product! I 0 e 94 "h nud »™ 

. u». .H, ,.«, (a, ,„, 7 . 3J ,„, ,; 5 r/ 7 r ( ::„, H , f r^f oeD ' ,: 

OPrepan>iionor4.«niii»-3-by<ln«ynieOiylcinnani«tt 

d* «™. { n,^ h ,d disapp^ and to „,„,„„ was ^ ,„ ra „ ^ ; ~ 

M?K!^r'"*" , * ,1M *' i » 'HNMI«CD,OD,: 
t«0(d.lH) 6*.,,. IH).6.»,d. IH). 6.M W . ..,,.«.,«„. ,H>. S.74 ( s . 3H, 

(E)-N.,4.|2-,M«UK,»yc.HH OTy)) e 1 he 1 , ylH . Mro , vphen) . 1 ,. N .. (2 . 
bromophenyl] urea 

0 was nrel^d^ M ^TKT ny,) e,heny,, - 2 - h ^P h --V. J -N- I 2-hro m ophcn vl | ore, 
was prepared ,rom 4-am,noO-hydroxymethy.cin„amate ( 2 50mg. ..3 mmo.) according ,o the 
procedure ,„ General Method B. H* pro duc, was purified by precipiuuion from methytene 

<d. ,H). 7.69 (d. IH). 7.65 (d. IH). 7.42 (l. IH). 7.21 (s. IH). 7.19 (d. IH) 7 HI u 1H, 
6.45 (d.lH) 3.81 ($. 3H). " 

5 

Examplf 

hmmoTh'envl! Irl^uJ.^ ^ nnhln^, ™" **** Y J "V^MPhrnyl.-ff.t? 
a)Preparaiion of 3-niiro-2-hydroxycinnamic acid 
► 2-Hydroxvcinnamic acid <3.«>g. ,8.3 mmo.) was dissolved in methylene 

ch,onde(4C,mL) followed by the addition of sodium nitrate (2.2, g. 26. Immol). The addition 

ofsulfu„cac,d(30ml7 3M)wasU« 5 „ m ade.fo„owedhy addition of a caudytic amount 
- sotoum nit^The mixture^ 

mITo * r 7^ Ch, ° ride and CXlra - d wi » -a,er. The organic .aver w» dried over 
MgSO< and f,hercd. The so.ven, was evaporated and chromatography of the resuu.no on 
s.hcaoe,(4*MeOH/CH J a I ) gave the desired product, g 52*) ' H NMR«rn^™ 
6 8 2, (d. ,H). 8.,6 (d. ,H). 8.05 ,d. ,H>. 7,9 (u ,H,. 6.72 (d H) 
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b) Prcparaiion or 3-ntiro-2-hydroxyrm»thylcinnamaie 

3-mtro-2-hydroxycinnamic acid was stirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of ihc resulting solid on 
silica gel (4%MeOH/CH 2 Cl 2 ) gave the desired producK 1.0 g, 94 ). 'H NMR (CD ? COCDt): 
5 5 8.25 <d, IH), 7.8.15 (d, IH), K.06 Is, IH). 7.20 <u 2H), 6.76 Cd.lH). 3.80 (s. 3H). 

c) Preparation of 3-amino-2-hydroxymeihylcinnamate 

A mixture of 3-nitro-2-hydroxymethylcinnamate ( 1 .0 g, 4.5 mmol j and tin (II) chloride 
(3.0 g. 13.4 mmol) in ethanol(50mL) was healed at 80°C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

10 — into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO< and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product (700 mg, 81 %). *H NMR (CD.OD): 8 8.04 (d. 
IH), 6.93 (d, IH),6.79 (d, IH), 6.71 (u IH), 6.43 (d, IH). 3.72 (s. 3H). 

15 d)Preparaiion(E)-N-l3-l2-(Me 
urea 

(E)-N-[3-l2-(Melhoxycarbonyl) ethenyl]-2-hydroxyphenyll-N'-|2-bromophenyl | urea 
was prepared from 3-amino-2-hydroxymethylcinnamaie (100 mg. 0.52 mmol) according to the 
procedure in General Method B The produce was purified by precipitation from methylene 
20 chloride/ hcxane( 1/20) and filtering <150mg. 74%). l H NMR <CD,OD): 8 8.10 (d.lH). S.(K) 
(d. IH). 7.69 (d, IH), 7.65 (d, IH), 7.42 (I, IH), 7.38 0. 1H). 7.32 (d. IH). 7 05 U. IH) 
6.55 (d.lH) 3.81 (s, 3H). 

Example 101 

25 Preparation of fF^N>13-t2WA minocarbonvn eihenvH^^hvdroxvPrKrnvll-NNZ-hronVHihcnvll 
jirea NM2-hromophenvP urea 

a) Preparation of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid <2.00g, 1 2.3 mmol) was dissolved in dimethyl 
formamidct lOmL) followed by the addition of benzotriazol- 1 -yloxy- 
30 iris<dimcthylamino)phosphonium hcxafluorophosphatc (5.4g. 12.3 mmol) and iricthylaminc < 
1.7mL. 12.3mmol). Ammonia gas was bubbled into the reaction mixture lor 30 minutes The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgSO* and filtered The 
— solvcnv was evaporated and chromatography ol the resulting solid on silica eel 74^ McOH/ 
35 CHjCU) gave the desired producK 1 .5 g. 15%). 

b) Preparation of 3-nitro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloridc<40mL) 
followed by the addition of sodium nitrate (430 mg, 5. 1 mmol ). The addition of sulfuric acid 
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(7 mU 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 CI 2 ) gave the desired product(350 mg. 36 *). 'h NMR (CD3COCD,): 6 8 19 (d IH) 
8.02 (d. IH). 7.88 (d. IH). 7.15 (t. IH). 6:84 (d. IH) 
^Preparation of 3amino-2-hydroxycinnamidc 

A mixture of 3-nim>-2-hydn)xymcmylcinhamate (350 rag. 1:7 mmol) and tin (II) 
..chloride (3.0 g. 13.4.mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, 
the starting material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slighdy basic (pH7-8). by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSO, and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4*McOH/ CH 2 CI 2 ) gave the desired product(244 mg.80%). 
d)Preparation of (E)-N-I3-[2-(AmintKarhonyl) etljeny^-hydroxyphenyll-N^- 
bromophcnyl) urea 

(E)-N-|3-[2-(Amin t xamonyl) et^^ 
was prepared from 3-amino-2-hydroxycinnamidc ( 100 mg. 0.56 mmol) according to the 
procedure in General Method B The product was purified by prccipitauon from methylene 
chloride/ hexanc(l/20) and filtering. (1 10 mg. 52%).'H NMR-(CO*>D): 8 8.00<d.lH), 7 Vtl 
(d. IH). 7.63 id. IH). 7.55 (d. IH). 7.35 tm. 2H). 7.05 <t. IH).6.95<t. I-H). 6.70 (d IH, 



Example 10 



i, 



PrcrarmionohErN-|4-|?.fAmin«^^ 

tirca N'-^-hromonhiMivll nm a 
a)Prcparalion of 3-hydroxycinnamidc 

3-Hydroxycinnamic acid ,2.<«>g. 12.3 mmol, was dissolved ,n d.mcthvl formam.de. Hi 
mL) followed by the addition «'rrKn/.oiria/.ol-|.yl«»xyMris<dimeihylam,n,))ph«»sphonium 
hcxanuorophosphatc<5.4g. 12.3 mmol, and tricthylaminc U.7 mL. l2.3mmol). Ammnn.a 
gas was bubbled into the reaction mixture lor 30 minutes. The noxturc was allowed to stir m, 
24 hours, the reaction mixture was diluted wnh methylene chloride and extracted with watci 
Jfhe organic layer was dried ov er MgSO, and l lltcicd. The solvent was<vaporated and 
chromatography of the rcsullingr*>lid.on*^ ~~~ ~ 

product! 1.3 g. 65 l X ,. 

b)Preparauon of 4-nitro-3hydroxvcinnamide 

3-Hydroxycinnamidc (750 mg. 4.6 mmol) was dissolved in rrrcthyJerie*hloride<40 mL) 
followed by the addition oJ sodium mtraic (430 mg. 5. 1 mmol) The addition of sulfuric acid 
(7 mU 3M, was then made, followed by addition of a catalytic amount of sodium nitrite. The 
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mixiurc was allowed 10 stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and II licrcd. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH2CI2) gave the desired pmduct(240 mg. 25 %). 'H NMR (CDiCOCD*): 6 ».W (d. IH). 
5 7.49 <d, IH). 7.26 (s, IH). 7.16 (d. IH), 6.71 (d, 1H) 

c) Prcparation of 4-amino-2-hydroxycinnamide 

A mixture of 4-nilro-3-hydroxymethylcinnamatc (300 mg, 1.411 mmol) and tin (II) 
chloride (9X0 mg, 4.30 mmol) in elhanol(S0 mL) was heated at 80°C under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly hasic (pH 7*8). by addition of solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgSO* and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel {4%MeOH/ CH 2 C1 2 ) gave the desired product (200 mg. 74 %). 

d) Prcparation(E)-N-|3-[2-(AmintKarbo 
15 urea 

(E)-N-|3«|2-(Aminocarbonyl) eihenyl]-2-hydroxyphenyl)-N-|2-bromophenyl | urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg. 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 

chloride/ hexane( 1/20) and filtering. (I25mg. 54%) *H NMR <CD,OD): 6 8.05 (d.lH). 7.92 
20 (d. IH). 7.60 <d. IH), 7.4 5 (d. IH), 7.35 (t, IH), 7.05 (m. 2H). 6.50 (d,IH) " 

Example 10? 

Preparation of N-12- hvdroxv 4-<uhcnvl amino carboxv) ohcnvH>N >J2-hromonhenvll utca 
N«|2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N*-|2-bromnphcnyl| urea was 
25 prepared from 5-(phcnyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxanc( 1/20) and filtering. (150 mg, 70S ). ! H NMR (CD*OD): 6 8.25 (d. IH). 
8.<X) <d. IH). 7.75 (d, 2H). 7.64 <d. IH). 7.50 <d. 2H). 7.41 <m. 3H). 7.16 11. IH). 7.05 Cl. 
IH) 

30 

Example |Q4 

' prcparaiion nt N^J4-amin iKrarhonvl>2-h\'droxvphenvl.UN^2.bromonhenvll urea 

V i j^Am inoc^^ tirca was prepared If om 

5-aminocarbony^ (304 mg. ().507nmi)lTaccording to die procedure in General 

35 Method B The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) 
and filtering. (440 mg. 62tf ). *H NMR (CD^OD): 8 8.09 (d. IH). 7.91 (d, IH). 7.60 (d. 
IH). 7.45 tin. 3H). 7.00 (d. IH). 
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Example |Q<> 

PBPMIWn Pi •N-r-Hytrniv 1 5 fi ,rin,.nn,niw., Y . t .M. n ^,,^ , ,^ 
3 5 6 ^^ U H - tT ^ 6 ; 1 ^ was prepared ,rom 

^^it::rT 11,6 procedure in ^ ^ * ^ - ^ 

ny preparation ihin layer chromatography. EI-MS m/z 359 <M-H)\ 

Exampl ? 

^-HydroxyO-nuor^-innuorome^yJphenyl^N-ri-bromophenvnureawas 

La 32! ^^^^ ^chromatography of the resulting solid on 

s.hca>geKhexane:e,hy. aceuce, gave U>e tide compound (20 mg. 4*,. EI-MS m/ Z 39. (M-H, . 

Eaampfr 10? 

Efep aratl o^ P fN-n-Bv 0 ro^-l-mdonh.nv». M -.r ? . t , rm rfTrirrTrri | [T1 

hvdr "^'"^ Prepared from 3-,odo->. 

M ,„>.,.« „. ■„, 7.4 ,„, „ ,, ,„, , „ (L , H> ^ 1Hi '- * 

Examnlc IPX 

biiimojibjgn^iiutea ' — Ul - 

a)PrcparauononM:-(trinu(,romcth y »)phcnyl|( S uHonamidc,)aniline| 

The tide c tOTp ,, undw „ preparedac . urdjnc ^ Mclh|>(| c ^ , 

•tnnuon.mc.hyhhenzenesu.fonyKch.oride (I cquiv... The product was purified hv 
chromatography on silica gel (methylene chloridcrmcthanol, , 1.04 g. 33* ). EI-MS m* 3.7 

hromophcnyliurea " 

The tide compound was prepared asing|2- r 2(trinuoromethyl)phenvl| 
IccoTZ^ r Un : 11 ' h S " 5 2 mm ° n 3nd 2 - fhr -»nhenynis W yanate' f 652 mg. 3.2 mmo. , 
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Example \W 

p reparation of frUl-Brom nphgnvlVN^tt^^ 

Preparation of "[2-1 1 P. l-(dimcthyiamino)|sulfonamidiuiniline| 

The title compound was prepared according 10 General Method C using 
dimcthylsulfamoyl chloride ( I equiv.). The product was purified hy chromatography on silica 
- gel (methylene chloride:methanol). ES-MS m/z 216 (M+H)\ - 

^Preparation of N-(2-Bromophenyl)-N , -[2-(dtmethylaminosulforiylamino|phcnyl)urca 

The title compound was prepared from [2-( 1 J-fdimethlyaminoisulfonamido- 
anilihe (137 mg. 0.6 mmol) and 2-(bromophenyl)isocyanate (126 mg, (1.6 mmol) according 10 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetateihexane) gave the desired urea. EI-MS m/z 4 1 3 (M+H)* 

; Example 1 10 

P reparation of N-f 2-(P henethv1sulfonvlamino) nhenvl1-NM2-bromPPhcPvnurea 

[i-(Phenethylsulfonamido) aniline] (example 60. 300mg. 1.09 mmol) was placed in a 
Parr shaker bottle containing palladium ( 180 mg) under an argon stream. Methanol ( 1 50 mL) 
was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
20 mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(269 mg. 90*). EI-MS m/z 277 (M+H>*. 

b)Preparation of N-| 2-(Phcnethylsulfonylamino)phenyll-N , -(2-bromophcnyl )urca 

The title compound was prepared from |2-(phcncthylsulfonamido> aniline 1 (269 mg. 
0.97 mmol) and 2-(bromophcnyl)isocyanatc ( 193 mg. 0.97 mmol) according to General 
25 Method B. The desired urea was precipitated out of tolucnc/hcxanc (3K4 mg. 78 f # ). EI-MS 
-~- m/z 472 (M-HV - 



EAampte 111 
30 b [yr n °p henv ^ urea 

a)Prcparation of 1 2-|(2-acctamido-4-mcthyl-5-thia/.olc)sulfonamidolaniltne| 

The title compound was prepared using 2-acctamido-4-mcihyl-5-ihia/.olcsullonyI 
chlonde ( I equiv. 1 according to General Method C. A solid precipatated from the reaction 
mixture and was filtered to give the desired aniline (1.68 g, 52tf ). ES-MS m/z 327 <M+H>' 
35 b)Prcparation of N«|2^(2-acctamido-4-meihvlih^^ |-N-(2- 
bromophenyDurea 

The title compound was prepared from |2-|(2-acetamido-4-mcthyl-5- 
thia/.olelsulfonamidolanilineKI 68 g.5.14 mmol) and 2-(bromophcnyhisocyanaie 
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(1.02 g. 5.14 mmol) according to General Method B. The produa was precipitated from eihvl 
acctatc/hcxanc f220 mg. EI-MS.ni/z 524 fM+H)*. 

:Examptg-| | 2' 1 



15 



5 ggBaQ^^^I^^ "NTli-Hydroxv.4 
cyanophenyl|-N--|4-phenylphenyl| urea was prepared from 2-amino-5-cvanophcnoi rfiOm- 
0.4immol) according to the procedure in General Method B. The product was purified hv 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. m5mc 75* > 'H NMR 
(CD,OD5: 8 8.31(d, IH). 7.71-7:29 (m. 9H). 7.25 (d. IH). 7 12 <s IH) 

I) 

Example 1 1 1 

Pfgpar a tiPP Pf Ntt- h VflTOX^-4-cvanonhenvll.N'.n Vlfr MornnhrnvIl mgj 

N t [2-Hydroxy-4-cyanophenyl|-N-l2.3 dichlorophenyll urea was prepared from >. 
amino-S^yanophenol (60mg. 0.45,mmol) according to the procedure in General Method B 
The product w^purified by precipitation from methylene chloride/ hcxancf 1/20) and filicrim' 
(I25mg,86%). HNMR(C*OD):S8.21(d. IH).8.l5(m. IH). 7.39-7.20 (m ^H) 7 16 
(d. IH>. 7.06(s. IH). 

Examnle 1 14 

Preparation of N-l?-hyrtrnxv-4-cvanonh>-nvii.N-.f>.mP.> 1n K v nh< , nv , ! , |rri1 

N-[2-Hydroxy-4-cyanophenyl|-N -t2-meihoxyphcnyl| urea was prepared from 
amino-S-cyanophcnol (60mg. 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hound 1/20, and filierin.. 
(IOSmg.83*). 'H NMR <CD,OD>: 6 8.26 <d. IH). K.02 <d. IH,. 7 14 ,d. IH, 70<<s * 
25 IH). 7.00-6.83 tm. 3H). 3.84 (s. 3H> 

Example I ) S 

-figcaEiiifliail^ 

- N.|2-Hydroxy-4-cyanophcnyl|-N-.|3-mcihoxyphcnyl| urea was prepared Iron, 
30 amtno-5-cyanophenol (60mg. 0.45 mmol , according u, the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxaivl 1/20. and lilienn- 
M02mg. 80* ,. «H NMR (CD,OD). 8 K.25 td. IH). 7.25-7 OK ,„,. 3H ,. 7.04 is I Hi ft «*» 
tt- IH). 6.5X td. IH>. 
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Examnlc lift 

PrgpyatiOPOrN-|2.hvdroxv.S.nt.nmphPnvlf. N .|2-hromMph^ n Y l| 1i ri , iJ 
a)Preparation of 2-armno-4-fluorophcno) 
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A mixture of 4-lluorc>-2-nurophcnol(Ig. 4.64mmol) and tin (II) chloride (5.4 g, 
24.2mmol) in ethanoHSOmL) was heated at X0°C under argon. Alter 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
__L„jrhj^pHjsjMde_sligh 

57 C ethyl acctatc^Thc "organic phase was washed with brine, dried over MgS0 4 and Tillered. The 
solvent was evaporated and chromaiography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1>) gave the desired produci(622mg. 85 * ). *H NMR (CDiOD): 5 6.51 (dd. IH). 6.32 
(dd, IH), 6.17 (ddd. IH). 

h)Preparaiion of N-|2-hydmxy-5-nuorophenyI|-N , -f2-hromophenyI| urea 
10 N-l2-Hydroxy-5-lluomphcnyl|-N'-(2-bromophcnyl| urea was prepared from 2-amino- 

6-lluoro phenol (254mg. 2.(X) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and fdtering. 
(520mg.80%). *H NMR (CDtOD): 8 7.88 (d. IH). 7.79 (dd. IH). 7.57 (d. IH). 7.31 (I. 
IH). 7.00 (L IH), 6.76 (dd. IH). 6.57 (ddd.lH). 

15 

E&amok 117 

Preparation of N-I2-hvdroxv-5-trinuoromcthv1nhenvll-N'-f 2-hromophenvll urea 

a) Prcparauon of Z-amino-4- iritluoromcihylphenol 

A mixture of 4-int]uiiromcihyl-2-niirophcnol( 1 .0 g. 4.Hmmol) and tin (II) chlondc (5.4 
20 g. 24.2 mmol) in eihanol( 1 50m L) was heated at 80°C under argon. Alter 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic <pH7«8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel <4<* McOH/ 
25 CH : CI : ) gave the desired product(70X mg. X3 c /r ). ; H NMR (CD.OD): 5 6.87 is. IHl.-6.XO 
(d. IH). 6.6Y id. JH). 

b) Prcparation of N-[2-hydroxy-5-trillui>romcihylphcnyl|-N'-|2-bromophcnyl| urea 

N-|2-hydrtwy-5-irilluoromcihylphcny^ 
- - 2-amino-4-irilluoromeihylphenoI <354mg. -2.00 mmol > according to the procedure in General 
30 Method B. The product was purified by precipitation from methylene chloride/ 

hcxanc(lequiv./20cquiv.) and filtering. (490mg. 65* >. ! H NMR (CD*OD): 5 8.40 is. I Hi: 
7 AM (d. IH). 7.60 (d. IH). 7.35 ll. IH). 7. IK (d. IH). 7.03 It. IH). 6.M5 (d. IH). 

Examnlc I IS 

35 Preparation of NM2-hvdroxvnhcnv ll-NM2-hromophcnvll urea 

N-|2-hydroxyphcnyl|-N'-|2-bromo phcnyll urea was prepared from 2- amino-phenol 
(I41mg. 1.30 mmol) according to the procedure in General Method B. The product was 
purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. (3U)mg.75^ ). 
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= - -- ExamplP-|_io .. 

a)Pfcpanuicm of irans-6-siyrr-2-nitropheno» 

r .. T ,T1 'T PhCn ° l(5m mg ' 2 5imm0,) WM di «° ,ved *- ™*v»enc chl„ride(40mL, 
followed by the addition of sodium nitrate r*d« m „ " '-"•""ueiwmu 

n mi ... iu> u ( S * 2 8 ,mmo,) - 7116 add »' on »» sulfuric acid 

0 mL «, 3M, was then made, followed by addition of a catalytic amount of sodium nitrite 

1 ik/T^ " g Pr ° dUCt (20a,n ^ 36 *>• '» fCD3COCD,) i 
M to. IH). 7:911 (d. 2HU.65-720 (m.7H).7.00 ( U H> 

15 hJPferaration of traa«;-6-siyrl-2.aminophenol 

rs«, A ^ Wre ^ Crans - 6 -^ r, - 2 - n i«»l*enol (200 mg. 0.8 J mmol) and tin (II) chloride 
(560 m g . 2.60 mmolHn cthano,(50mL) was heated a, 80»C under arson. Afte" 2 houn the 

Zee T' a H h " ''r^' SO,Ulk ' n ^ a "° WCd W C °°' *- - d **" Poured 

nu, ,ce. The pH,s made shghUy bas.c (pH7-8). by addiuon of solid NaOH. before being 

M» MeOW CHCN) gave the dewed product (50 mg. 29 *>. < H NMR (CD,OD) 5 7 1 I (m 
3H,. 7.2V ,m. 3H).7. 1 . f,. , H ). 7.00 (m. 2H). 6.69 (m 2H) 
^Preparation of N-|trans-3. sly r»-2-hydrox y pheny.,-N-.,2-bromo P henv.| urea 

' M*rf r^n'^ ™ P-P-d from trans- 

V '"^ ° ' 7 mm0,) aCCO " ,in « lh < P""*** General Method 8 

n ~ *S%*T ^ Ch, " ride/ 

7-5 it. IH). 7|> ,d: IH>. 701 (t. IH). 6.88 (t 2H). 

Example |?n 

top^ii W ..rN^ w ,, Y . M ^, nn ^ rf ,. M .. 1 ,, n rik ,, iiThrn .. | 

N|^y<ln.xy,M. ( lic 1 , l , m ,p heny | | . N , | ,. mc , hl , ^ 

factf Mc«8 The pn^ *» pi *„ cd by ,„,„, ^JJ^ 

M35ms7 „, •„NMR ( CD.OD, : *mid. 1 H™ ,„, 

7»>-6.K6 tm. 4Hi. 3.V2 is. 3H) 
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Example 121 

Preparation of N42-hvdro xv-1.4-dichloronhenvll-N , »U-methuxvphcnyll urea 

N-p2^hydfoxy^3i^^ 

amino-$.6-dichlorophenol (80mg, 0.50 mmol, example 82b) according lo the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxancClequiv720equiv.) and filtering. (I20mg, 74%). ! H NMR (CD.OD): 8 7.89 (d. IH). 
7.35 (d. 2H). 6.99 (d. IH). 6.90 (dd. 2H). 3.80 is, 3H)._ 

Example 122 

preparation of N-fl-hydrnxv-l d-dich lorophenvll-N'-f l-irifluoromeihylnhcnvll urea 

N-t2-hydroxy-3.4-dichlorophenyl]-N , -|3-trifluoromeihylphenyll urea was prepared 
from 2-amino-5,6-dichlorophenol (80mg. 0.50 mmol. example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(lequivV20equiv.) and filtering. (130mg, 71%). 'H NMR (CDiOD): 6 7.96 
(d. 2H). 7.60 (d. IH). 7.48 (t. IH). 7.30 (d. IH). 7.00 (d. 1H). 

Example 12? 

Preparation nf N-t2-hvdr oxv-^4-dich»omnhenvll-N >i 2-nhenvlnhcnvll urea 

N-[2-hydroxy-3.4-dichlorophenyll-N , -J2-phenylphenyll urea was prepared from 2- 
amino-5.6-dichlorophcnol (80rng ? 0.50 mmol. example 82b) according to the procedure in 
General Method B. The product was purified by precipitation frum methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. (1 lOmg. 59%). 'H NMR (CD,OD): 8 7.77 (d. IH). 
7.73 id. IH). 7.53-7.14 (m. 8H). 6.95 (d. IH). 

Example 124 

Prcnaraiion of N-12-hYdrnxv-3.4-dichloronhcnvll-N -l2 .Vdichlomnhcnvll urea 

N-l2^Hydroxy-3.4^dichIbrophcnyl|-NM2^ was prepared from 

2«amino-5.6-dichlorophcnol (8(>mg. 0.50 mmol. example 82b) according to the procedure in" 
Gcncral Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(tcquiv./20cquiv. ) and filtering. n30mg.7IS). l H NMR (CDiOD): 8 8.(16 (dd. IH 
7.91 id. IH). 7.25 cm. 2H). 7.(M) (d. IH). 

E^OTplc |2? 

Preparation nf N-l2-hvdmxv-4-isonmpvlohenvl l-NM3-trinuoromcthvlnhcnvH qrga 
a)Preparation of 2-nitro-5-isopropylpheno1 

3-isopropylphcnol (3.CK)g. 22 mmol) was dissolved in methylene chh>ridc(40ml> 
followed by the addition of sodium nitrate (2.06g. 24mmol). The addition of sulfuric acid 
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(25mlV 3M> is then madcf .lowed by addition of a catalytic amount of sodium nitrite The 
mmure wa.al.owcd tostir. After 24 h. the rcacuc.n mixture , diluted wi* mcmylcne ch.onue 

^Preparation of 2-amino-S.isopropylphenol 

added ,0^C l ;Z f ^^^^-K.g. 6.4mmol> in mcU.noUSOmL, was 
T k ^ T ^ 7,16 mtt,urew ^n'""ed with argon, then hydrogen was bubbled 

Uuough the lotion for ,0 mi, and a hydrogen atmosphere was maintained a! haul 
pressure overn lghl . The mixture was filtered through eelite and the celite w, washed with - 

Z " 2 ™ produc,(775 ms - 93 *>• ' H nmr (cd ' od > : 5 6 7>r 

6.44 (m. my. 2.73 (m. IH>. 1.20 (d. 6H>. 

f™ , ^ 2 h f ^^-^^"yH ^f3-irinuoromethylphenyI| urea was prepared 

^T^""^ 0 50 mmo,) according » * e «— * 

hexaTr , ST* PUn/iCd ^ P"****" «™ methyiene chloride, 

» <* ,„, 7.47,, ,H, 7.39 (d. 6 75 ( , ,„, 6 . 72 (d . ,„, ,„„ (m . ^ 

Example I2f, 

Egpar^on Of ^>>-hvaro,Y.Vp apn , hv „. N ,. p y riirh , nrtmh r , v M ^ 

, * ;^ r -^-" WJ-N--.2 .3-dich.orophenyl, urea was prepared from 3-am,„, 
2-naphtho. ( .60mg. ,.0o mmol) accord.ng to the procedure in Genera. Method B The 
product was purified by precipitation from methylene chloride/ hcxaneC Icquiv 720cq»,v , and 

7:S7(d. IH)._7.40,7.23|m.4H).-7,l8-fd,-IH): - 



Example \2f- 
ion- of M-n.K?.l.nirhloroihirn.<. v ly| ni |f 1 . r 

*>^P^»n»f|2-,(2 r 3-^^ 

The title compound was prepared according to General Method C urine - i. 
3, dichloroihiophene-S-sulfon,! chloride « 1 eg). The product was purified by Hash"' 

chn,matographv on Mlicage. (ethy. accutc/hcxanc Methylene ch.oride:methano. 9„„„ 
(12xg. 39 9r). EI-MS m/2 321 (M-H) 
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b)Prcparalion or N-|2-|(2.3-Dichloroihicn.5-yly)su!fonylamino|phcnyl| N , -(2- 

bromophcnyDurea 

The title compound was prepared from 12-[(2J-dichlomihicn-5- 



yOl^lfonylam inA 

5 mmol) according to General Method B The product was purified by Hash chromatography on 
silica gel (ethyl accute:hexane 30/70) (272 mg. 1 3 *) EI-MS ni/z 520 (M-HV 

Example 128 

p reparation of N-12-1H S.Bistrinu oromethvlnhenvhsun'onvlaminolPhcnvll-N'-(2- 
10 frfppnphenvnurea 

aJPreparation of |2-(3,5-Bisirinuofomeihylphenyl)sulionylaminoanilinc| 

The title compound was prepared according to General Method C using 3,5- 

(bistrifluoromethyDphenylsulfonyl chloride (1.28 g, 4.1 mmol) and o-phenylenediaminc (441 

mg. 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloride:methanol 95/5) (61 1 mg, 39 %). EI-MS m/z 383 (M-H) 

^Preparation of N-l2-l(3,5-Bistrinuoromethylphenyl)suIfonylamino|phenyl)-N -(2- 

brom ophenyl )urea 

The title compound was prepared from (2-(3.5-bistritluorunieihylphenyl) 
sulfonylaminoaniline (591 mg. 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by Hash chromatography on silica 
gel (ethyl acetateihexanc 30/70) ( 10 mg. 1 <fr).El-MSm/z 580 (M-H) 

Example 129 

preparation of N42-l(2-B gn7vlKuH^ 

25 ^"^"Phg"^^^ 

a)Preparation ol |(4-BcnzylsullonylaminoM3 -niinO-bcnzotri!luondc| 

4- Amino-3-nitro-bcnzotrilluoridc ( 1 .0 g. 4.85 mmol » was mixed in DMF a nd the 
reaction mixi^^^cdtt^n:. Sodium hydride ( I75mg- 7 mmnli was added to the 
cold mixture andillowed to mlx lor icrTminuics ( a dccpT red color was noted) 
30 Toluencsulfonyl chloride (925 mg. 4.85 mmol) was added i reaction color changed m yellow) 
and the reaction was mixed for sixteen hours ai room temperature. The reaction was quenched 
in NRiCl and extracted with ethyl acetate rhexanc ( I : I ). The product was purified by llash 
chromatography on silica gel ( ethyl acetateihexanc 30/70, (K7S mg. 52 <a ) EI-MS m/z 359 (M 
H). 

35 b)Preparaiion ol l(4-Bcnzylsuironylaniinii)-(3-*amino)-bcnzoirilluoride| 

|(4.Benzylsulfonylamim>)-f3-niiro,-bcnzotrifiuoride (230 my. 0 M mmol) was mixed 
in methanol and poured into a Parr bottle. Palladium on carbon ( 15 mg) was added under an 
argon stream. The reaction mixture was placed on a Parr shaker ( 55 psi. H : ) lor several 
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nejRk Lo-HW^wMjmgm, fron , l(4.bcn w l slJ fo„ y ,amte„K3-»m», 1 . ) _ ~ 

be.zmnnuondc 1210 mg. 0.64 mm.,h and 2.b„ lm „ phcny „ Mvana „ n « m T™ „ 



10 



H) 

Examnlo f ^t 



25 



Ml 



aJPfeparauoaofl^O-NiirophenyDsulfonylamifKOanilinc) 
„,., ^ m til, ? C ° mpOUndWaS Prepared io General Meihod C using 1- 

*hca gc. (mc.hy.ene chlonde:me«ha«ol 96/4).(,.<>7 g . 37 *> EI-MS m/ 2 294 (M+Hr 

2*7 ^ 2-(bro m ophenyl),,ocyanate (398 mg. 2.0 mmol) according ,0 U,e 
p^durc ,„ Genera, Memod B. The produc, was purifi cd hy Hash chromatograph^ on „ica 
gcMeihyl aceiaie:hexanc 30mn (400 mg. 40*). EI-MS m/z 489 fM-H) 

Examp l e [ 1 1 

airrcparation «.| U-((4-Phcniuyphcnyl lsullonylaminoianilinc| 

The uile compound w.s prepared according ,„ General Method C urine 4- 
phcnoxyphcnylsultonyl chloride <969 mg ^ 6 mnml, 1 ^ * 

mrnoh Th,. ' »-phcnylenediaminc-f3(Xi n.CT2:77- 

-^T"™",™ he '"' CCn — '*»•» - .o.ucnc.-mcu.i.cn, 

•-~-*» «»-■■ M -rt.-tf Hum**,,*. Kymm (W1 „,„,„„ 
dtcimlinn 10 the proccdurcd in General Method B. T* p„,d„e, „ », Hash 

******* „„ sfc, ^ (elhy , ^caK he.^ .«*„,,«,, „ » , a . M 
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Example 132 

preparation nf fryi2dJjl^^ 



The tide com pound was prepared according^ General Method C using ( 1 S)(+ j- 1 6- 
Camphorsulfonyl chloride (1.16 g. 4 6 mmol) and o-phcnylencdiaminc (500 mg. 4.6 mmol). 
The reaction mixture was paniiioncd between water (200 ml) and toluene: methylene chloride 
(1:3). The organic phase was separated and the methylene chloride evaporated leaving the- 
tolucnc. Hcxanc was added and solid precipitated from solution. (130 mg. 9%) EI-MS m/z 
10 323 (M+HT 

— - ^Preparation of N-[|2-(-l SI- IO-Camphorsulfonylamino]phenyl]-N , -(2-bromophenyl)urea 

The title compound was prepared from I2-( 1 S)- IO-camphorsulfonylamino]aniline ( 1 30 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg. 0.4 mmol) according to the procedure 

in General Method B. The solvent was evaporated and product was precipitated from 

15 methylene chlorideihexanc. (2<X> mg. 95 %). EI-MS m/z 518 (M-HV 

Example 133 

Preparation of N-FP-f I Ri- [ Q -Camnhoreulfonvlaminolphcnvll-^ lursa 

a) Prcparation of 2-((lR)-lO-Camphorsulfonylamino)amline 

20 The title compound was prepared according to General Method C using ( I R)(-)- 10- 

camphorsulfonyl chloride (1.16 g. 4.6 mmol) and o-phenylenediaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (2<X>mL) and tolucnc:mcihylcnc 
chloride! 1 :3>. The organic pha.se was separated and the methylene chloride evaporated leaving 
the toluene Hcxanc was added and the product precipitated from Solution (563 mg. 38^ > 

25 EI-MS m/z 323 (M+HV 

b) Preparalion of N-l|2-<IR>-in-Camphorsulfony^ 

The title compound was prepared from I I-(IR)- 1 ( l^amphorsull^ylamimianiline | ( 563 
1^5 mmol) and 2-(bror^phehyl)iswyanatc (346 mg. 1.75 mmol) according to the 
~ pnKcdurc in General Method B The product was purified by Hash chromatography on silica 
30 gel tcthyl acctaicihcxanc 3Hf7IM (263 mg. 29 *) EI-MS m/z 518 (M-H) 

Example 134 

frrnmiiphL'nvlmrca 
35 a iPrcparatuin of 

The title compound was prepared according to General Method C using 2-nitro^- 
(trinuoromeihynbcnzcncsulionyl chloride ( I eq). The product was purified hy Hash 
chromatography on silica gel i methylene chloridc:mcthanol 96/4) (875 mg. 25 ) EI-MS 
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m/z 362 (M+HV 

bfcPrcparation of N-|2H2-(2-Nitro-(4-trinuorom 
hromophcnvlkirea 

; — _ Dj^tutejam^ 

5 phen»)M^ nig- 2 1 minolFand ^'2Tbroir^hcnyI)isocyana(5 (406 mg:~ 

2. 1 mmoft according 10 General Method B. The product was purified hy flash 
chromatography on silica gel (ethyl acetaterhcxane 30f70). The product was further purified by 
recrystaHization in ethyl acctaterhexane. (320 mg. 28 %) EI-MS m/z 557 (M-H)* 

Example 135, 

ln Preparation of N^O>hvdfoxv.»4>a/idn phenvlV>N'.r2Modophenvl) MrPA 
a)Preparaiion of N-(2-hydroxy-4-aminopheny4>-N'-(2-iodophenyl)ura 

To a solution of N-(2-hydroxy.4-nitrophenyl)-N .(2-iodophenyl)urea (220 mg. 0.55 
mmoiV tnethanoKrS mL), Tin chloride (522 mg. 2 75 mmo!) was added. The reaction mixture 
was. stirred at refhix for 16 hours thea cooled to room temperature. The reaction mixture wa.v 

1 5 basified lo pH 8 with aq. NaHCO* then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgSQ«. filtered and concentrated under reduced pressure to give 
product ( 1 80 mg. 89%). EI-MS m/z 370 (M+H)' 
^Preparation of N-(2-hydroxy-4-azidophenylv^N* r2-iodophenyl)urea 

The N.(2-hydroxy-4.aminophenyK).N'-(2-iodophcnyi)urea(77 mg.0.2I mmol) was 

20 d *<te4 to HCI/H,0 (0.21 mL/0.42 mU and cooled to 0°C Sodium nitrate (14.5 mg. 0.21 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. Sodium azidc ( 14 mg, 0.2 1 mmol) was added to reaction mixture and it was warnicil 
in room temperature. The reaction mixture was stirred at room temperature for 18 hours. Then 
it was extracted with three times by ethyl acetate. The organic extracts were combined, dried 

25 iivcr MgS0 4 . filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on silica gel (hcxanc : ethyl acetate: 5: 1 ) gave product (20 mu. 24<£ >. EI-MS m// 
3WnM+Hr. 

Examnle-136 — - 

Preparation of N'(2>hvd roxv>3-azidophcnvl)-N -(2-hrc>mnphgnYl) iirp a 
a» Preparation of N-(2-hydroxy-3-aminophcnyl)-N f, -(2-bromophcnyl)urca 

To a solution of N-(2-hydnuy-3-niirophcnyl).N-.(2-bromophcnyl lurea (300 mg. O.N> 
-mmol i in eihanoK2o mL). Tin chloride (95X mg. 4.25 mmol) was added. The reaction mixtuiv 
vvus stirred at rcfiux lor 1 6 hours then cooled to room temperature. The reaction mixture was 
35 basified to pH X with aq. NaHCQ, then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgSJX. filtered and concentrated under reduced pressure to give 
product (274 mg. W*). EI-MS m/z 323 (M+H)*. 
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h) Preparation of N{2-hydroxy-3-azidophcnyl)-N -(2-ha>mophcny!)urca 

The N-(2-hydroxy-3-aminophcnyl)-N-(2-bromophenyl)urca(274 mg. 0.85 mnu»l) was 
added lo HCI/H 2 0 (0.85 mL/1.7 mL). cooled to 0°C. Sodium niiratc (58.6 mg. 0.85 mrnol) 
-was-adde(Mo J the^eaciion-mix^ 



5 ^Sodium azide (5Smg. 0.85 mrnol) was added lo reaciion mixiure and it was warmed to room 
temperature. The reaction mixture was stirred at room temperature lor 18 hours then n was 
extracted with three times with ethyl acetate. The organic extracts were combined, dried over 
MgS0 4 . Altered and concentrated under reduced pressure and chromatography of the resulting 
solid on silica gel (hexane : ethyl acetate: 5: 1 ) gave product (2 10 mg. 7 ! <*■). EI-MS m/z 349 
10 (M+HV. 

Examnle 117 

Preparation of N>[2-hvdroxv>3-cvanoDhenvn-N^r2>m ethoxvphenvn urea 

N-P-hydroxy-S-cyanophenyll-N'-U-methoxyphenyll urea was prepared from 2- 
15 amino-6-cyanophenol (I34mg. 1. 00 mrnol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxane( lequiv720cquiv.) 
and filtering (230 mg. 81<fr). 'H NMR (CDiOD): 5 8.06 (d. IH). 7 79 (d. IH). 7 49-7.35 
(m. 2H). 7.05-6.87 (m. 3H). 3.95 (s. 3H). 

20 Examnle 138 

Preparation of N42-hvdroxv-3-cvanonhenvll-N M 3-trifluoromethylphcnv1l urea 

N-I2-hydroxy-3-cyanophenyl|-N'-|3-trinuoromethylphcnyI| urea was prepared from . 

2-amino-6-cyanophcnol (1 34mg. 1.00 mrnol. example 83a) according to the procedure in 

General Method B. The product was purified by precipitation from methylene chloride/ 
25 hcxane(lequiv /20equtv.) and filtering. (280mg. 87<£). l H NMR (CDiOD): 5 X. 10 id. I Hi 

7.96 (s. IH). 7.54 (d. IH). 7.55-7.25 <m. 3H). 7.01 (t. IH). 

*" Example 139 

Preparation of N>l2-hvdroxv>3-cvanonhenvrNN^I2-phenvlphenvlt urea 
30 N-[2-hydroxy-3-cyanophenyl)-N , -|2-phenylphenyl| urea was prepared from 2-amim- 

6-cvanophcnol ( I34mg. 1:00 mrnol. example 83a> according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(lequiv720cquiv.) and filtering. (270mg. 82%). *H NMR (CD*QD>: S 7. SI id. IH.. 
7.75 id. IH). 7.56-7! 1 5 im. 9H). 6.91 u. IH). 



35 



Example 140 

Preparation of N-l2>hvdroxv-3-cvanonhenvll-N , -f2.3-dichioronhenvll.urca 
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N-|2-hydrox X -3-cYanophenyH-N-|2.3 dichlon,phcnyl| urea was prepared from 
amino-6-cyanophcnol (I34mg. |.«, mmol. example 83a) according u, lhc procedure in 
GeneratMcthod B. The produci was purified hy prccipiution ln.m methylene chloride/ 
hcxane(lequ.vy20equ»v.) and-fikering -fflximg. 93»fc--'H NMR (CD,OD >- fix t i fd , Hr 

Examnle 14 1 

Prsparatiorvpf ^tt-hvdrpxv-4-iso P ronvinh f .n y t |. l M . f .? ^.djcjjaau toi J mea n-p- 

hydroxyHl-isopropylphei»yU-N'-f2.1-dichlorophcnyl| urea was prepared from 2-amino-<- 
tsnpropylphenol (150 mg. 1.00 mmol. example 128a) according m lhc procedure in General 
Method B: The product was purified hy precipitation from methylene chloride/ 
hexane(!equivV20equiv.) and filtering.(285mg. 84%). >H NMR fCD.OD): 6 8.05 (d. 2H). 
7.77 (s. IHX ?:26 (m. 2H). 6.88 (m. 2H). 2.82 (m. IH). 1.25 (d. 6H> 

Examnle \A7 

Preparation of N-R.hYrtn)XY^.hopropy t phenvn-N--f^.rhm r n.s.,rin nif , h v , r ^, v „ m 

N-f 2-hydroxy-4-isopropylphenyl rN-f2-chloro-5-lrif1uoromcthvlphenyl | urea was 
prepared trom 2-am,no-5-.sopropylphenol ( I50mg. 1.00 mmol. example I 28a i accordme to 
the procedure ,n General Method B. The product was punficd hy prestation Irom methylene 
chlonde/hcxane(lequiv./20equiv> and filtering. <275mg. 82*). 'H NMR (CD,OD): 5 X So 
(S. IH). 7.70 IS. IH). 7.S1 (d. IH). 7.22 (d. IH). 6.70 (m. 2H). 6.fi2 (dd IH) "» 76 <m 
(IH). 1.16 (d.6H): . ... . 



Example I4< 

25 EBflacaimC fit N42-hydroxv- Vnhrnvlnh™ Y ll. N .|2 Vdi 1 -hl,,rM Pt ,..n V i | r T .. 
a)Prcparation of 2-nitro-6-phcnylphcnol 

2-phenylphcnol flOOg. l7.6mmoli was dissolved in methylene cliloride(4C»n,|, 

followed by the addiuon of sodium nitrate ( l:65g: |i>:4mmol ,-The addition ol sullunc acid ~ 

(2*nl/ 3M , was then made, followed hy adduion ol a catalyuc amount ol .sodium mime The 
30 mature was allowed to stir. Alter -24 hrs. the reaction mixture was diluted with methylene 
chlor.de and extracted with water. The organic layer was dried over MgSO, and filtered Tin- 
solvent was evaporated and chromatography of the resulting solid on silica eel (4'.? MeOH/ 
CH 3 Cl:)gavc the desired pniducKWK) mg. 24*). 'h NMR <CD3COCD:):5 X. w <d III,. 
7:7<Md.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (t. IH). 7.22 it. IH, 
35 b)Prcparation of 2-amino-6-phenylphcnol 

To a solution of 2-nitro-6-phenylphenol(V(X) mg. 4.2mmol. in mcthanolf SOml) was 
added 10* Pd/C (100 mg)r The m.xturc was (lushed with arson. U,en hvdroecn was huhhled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
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pressure overnight. The mixture was filtered through eclite and the cclitc was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%McOH/ CH : CI 2 ) gave the desired pruduct(7(X) mg. 90 <* ). 'HI^NMR (CDjiOD): 6 7.55-_ 

^fR^^ — : ' ;, 



5 c)Pfcparaiion of N-(2*lfydrox3^^phcnylphcny 

N-fl-hydroxy-S-phenylphenylJ-N'-P^-dichlorophcnyll urea was prepared from 2- 
amino-6-phenylphcnol (92.5mg. 0.50 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc(lcquiv720cquiv.) 
and filtering. (I50mg,81* ). *H NMR (CDjOD): 8 8.06 (d. IHU.65 (d. IH). 7.54 (d. 

10 2HU.40 (u 2H), 7.32 (d. IH) 7.22 (m, 2H), 7.04-6.88 

Preparation of N-[2-hydroxy-3-phenylphenyl)-N'-|2.3-dichlorophcnyl| urea 
b)N42-hydroxy-3-phenyIphenyl|-N'-|2.3-dichlorophenyl] urea was prepared from 2- amino- 
6-phenylphenol (92.5rag, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv720equiv.) and 

15 filtering. (150 mg, 81%). 'H NMR (CD ? OD): 8 8.06 (d. IHU.65 (d. IH). 7.54 (d, 
2H).7.40 (U 2H), 7.32 (d, IH) 7.22 (m. 2H). 7.04-6.88 (m. 2H). 



Examnle 144 

Preparauon of N-r2>hvdroxv-5-nitronhcnvlWN , -f2-mcthoxvnhcnvll urea 
20 N-[2-hydroxy-5-nitrophcnyll-N*«[2-methoxyphcnyl| urea was prepared from 2-amino- 

4-nitrophenol (154 mg, 1.00 mmol) according \o the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanc( Icquiv720cquiv.) and 
filtering. (270 mg. 893). ! H NMR (CD,OD): 8 9.10 (s. IH). X. 10 (d. IH). 7.X5 (d. IH). 
7.08-6.88 (m. 4H). 3.96 (s. 3H) 

25 

Example 145 

Preparation of N4 2-hvdroxv-5-nitronhcnvH-N'«I..Vtrinuoriimethvlnhenvn urea 

N-|2-hydroxy-5-nitniphcnyl|-N'-|3-trinuoromeihylphenyl| urea was prepared irom 2- 
amiho-4-niirophenol (154 mg. I (Hi mmol) according to the procedure in General Method B 
30 The product was purified by precipitation from methylene chloride/ hcxanc( lcquiv72ftet|uiv.i 
and filtering (290 mg. 85tf ). ; H NMR (CDtOCM: 8 9.12 (s. IH). 7.X9 (d. IH>,7 68 (d. 
IH). 7.55 (m. 2H). 7.45 <d. IH). 7<M) (d. IH). 

Esarnph; H6 

35 Preparation of N-l2'hvdroxv-S.nitrophenvll-N'-l2-nhenvlphcnvll urea 

N-|2-hydroxy-5-nitrophcnyI|-N'-|2-phcnylphcnyH urea was prepared from 2-amino-4- 
nurophenol ( 154 mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc( lequiv./20cqinv.) and 
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Z%TZ. ' NMR <CD,OD> 8 ,HK 7M ,H > ™-™ - 
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— — ■■ 

PrcP^>n-oPN-l^hy t 1 r^Y-5-ni,rophfnYli rr P 3 mrM nrnnH^n .. r i 

^U-hy<»n,x y -5.n i m>p h c„ y !|-N-- ( 2.3-dich.oropheny., urea was prepared from ^« 
am n,.4-n,tropheno. ( , 54 mg . , ,„ mmol) w ^ ^ ™ ^ 



15 



20 



IH). 7.34 (m. 2H). 6.95 (d. IH). 

Examplp \ Aft 



N-f2-hydrox >i .5-eihyUulf„„ y .phenyl|-N - I 2 .J-dichlorophenyl, urea was prepared from 

£Z££^^ c,m ms - , • ^x,mmo,, » * P -<-™ 

Method*. The product was punfied by precipitauon from methy ,ene chloride/ 

8 .8 (d. IH). 7.45 (d. IH, 7.26 (m. 2H>. 7.00 (d. .H, 3.33 (q. 2H>. , 24 (, 3 H» 

The Rowing compounds of Formula (!) may ne prepared in ^ ^ cxan 

and schemes as described above: «.*dnipies 

Example 149 : N-R^^Amin.M^u-inuoromechy,, phenyl, su.fonylam.noJ phenyl,. N-P- 
nmmophenyDurca EI-MS m/z 527 (M-H) 

SfM^m ^"^ 3 aminU PhCny " N - (2 * br " m " nncnyl, urcaEI-MS 

-e*amn,r C TT' * * P ^ " •*«*"« the 

~d« r 

recojrm/cd sources. For .astance. fn.nrAIdrich Chcm.cal Company- " 

N-(:-Hyd«ixy.4.niirophcnvl).N-.phcnylurca 

Fnr uistancc. from the Alfred Bauer Collccuon of Alurich Chemical 
l-(2-Carboxyphcnyl)-3.(3.|i U( , r( ,p hcnv|)urca 

l(:Carboxyphenvl)-3-f3. c h|„n.phcnyliurea 

Col^lT GM Sth,CS,nSCr COmPan> anU/0r S ' gma **** Libfar >' Rarc 
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|.(2-Carboxy phenyl)- 3-(4-chlorophenyl)urca 
|.(p-AnisynO-(2-cart>oxyphcnyl)urea 
Available from Gallard Schlisingcr Company : 
2-(3.4-Dichlorophenylcarbonyldiimin^ 

5 7 2.(4-Chlorophenylcarbo^^ acid / - - 

^Phenyl-N'-U-carboxyphenyOurea 

From Maybridge Chemical Company, Cambridge England: 
|.r.(4.Meihyl-2-phenylene)bis(3-iolyl)]ihiourea 
10 N-(5-Chloro-2-hydroxy-4-niiropheny!)-N , -phenylurea 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by their respective citauons in Chemical 
Abstracts: 

15 l-(m-Anisyl)-3-(2-carboxyphneyl)urea; 
|.(o-Anisy!)-3-(2-carboxyphenyl)urea ; 
l-(2-Carboxyphenyl)-3-(3.4.dichlorophenyi)urea: 

!-(2-Carboxyphenyn-3-(2.4.dichlorophenynurea. 

20 METHOD OF TREATMENT 

The compounds of Formula (I). (la); (II) and (III), ur a pharmaceutical^ acceptable salt 
thereof can be used in the manufacture of a medicament for the prophylactic or therapeutic 
treatment of any disease state in a human, or other mammal, which is exacerbated ur caused by 
excessive or unregulated IL-8 cytokine production by such mammal s cell, such as but not 
25 limited to monocytes and/or macrophages, or other chcmokincs which hind to the IL-8 a or [J 
recepmr. also rclcrrcd to as the type I or type II receptor. 

For purposes herein, the compounds of Formula (I), (la). (Ib). (Id. (ID and (III) all 
ha vcahc same .dosagcs._and_dusagc I : cumulations as.thai jif Rurouja ( I i_arc used „ 

interchangeably^ _ _ 

3d Accordingly, the present invention provides a method of treating a chcmokine mediated 

disease, wherein the chcmokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (I l or a 
pharmaceuticals acceptable salt thereof. In particular, the chcmokincs ars IL-X.GROa. 
GRO(J. GROyor NAP 2. 



*5 



The compounds of Formula (I) arc administered in an amount sufficient to inhibit 
cytokine function, in particular IL-S.GROa. GRO(J. GROy or NAPO . such thai they are 
biolocically regulated down to normal levels of physiological function, or in some case to 
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? ,? „ . " Blant ' : '" ,,,<: *" ,hc •'" :sc "' «"■*««=■ ... 

8. GROtt GROftCR<*„r ah-ve baad ie.aU in cell s W**., j» wn £T 8 

CROa. GROffc GROJ o, NAP.tepeci.Cy. i, pro d uce d ' 

im U ^ OTm ™*^~ S ^ inwWch ^™"«««U!"l««in..8 product i, 

ZZZZ f ' ^ asu " na - d "" nic «"*— » "< ■ 

Z """"•"""»> »— Crohn* disease, ■dcer.d.c ««, 

^ZfZT^ Md0,Mic *"* enm TOf a,ive ■* 

^1 T ""I ' W 8,tmero "'-'*"''- -«-«*. , rafl v, Kos, r^cdon. 
Mm*. d«ase. ^ najecuons. m alana. resdnos*. genesis or ..ndesned 
hematopoietic stem ceHs release. 

infiltrat^ 7 ChBncleri -« l «* neutrophi. inflation. T-cc.l 

S^^TT"^ srowlh ' and arc ass,,ciaied w,th ,ncrea5ed ,L 8 - GRO « gr op 

GROy or NAP- 2 producuon wh.ch , responsible for the chemota™ of neutrophils into the 
"^ory « or the directional growth of endothelial cell.,. In contrast to other 
•nnammatory cy.olt.ne, fIL-., TNF. and IL-6). IL-8. CROc, GROfr GROyor NAP-2 ha, 

ZteZ f Pn " nOUne "^i' chcmo ^- enzyme rel*,sc including bu, no, 

tamed to a, well as superoxide production and activation. The « henu * L 

but part.cu.arlv. GROa GROpr GROyor NAP-2. worfcng through me IL-K tvpc , or 0 

^ZuTIT * neOVaSCU,ar — » f ««« * P-HHing the directional crowd. ... 
endothelial cell., ThcrCorc. the inhibition of IL-8 induced chemotaxis or aeuvauon "would lea. 
to a direct reduction in the neutrophil infiltration. 



35 



binding h oT^ ^ Ch ™^»«*»4 « anuTunl sufficient to i„hibiT,L-x. 
btndmg to the IL-8 alpha or beta receptors, from binding to these receptors, such as evidenced 

FoZ T ^r Phi ' ChCm0,aX,S ^ aC,iVai,0n - 71,0 that the compounds ,„ 

Formula (I, are ,nh,h,tor.s of IL -8 binding is based upon the effects of the compounds of 
Formulas (1, ,„ the .„ vitri , receptor binding assays which are described herein The 

rz n « n r r m,uia (n w z sh,,wn to hc dud inhibu " rs * both «— «— ^ , 
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As used herein, the icrm "IL-8 mediated disease or disease state- refers tti any and all 
disease states in which IL-8. GROa. GRO(i. GRQyor NAP 2 plays a rule, cither by 
production of IL-8, GROa. GROP. GROy or NAP-2 themselves, or hy IL-8. GROa, GRO0. 

zl__GRQ£orJ^AJ^2;^ 

5 6 or -TNF. A disease state in which. ftTrThslance, IL- 1 is a major-componcnt^and whose 
production or action, is exaccrhated or secreted in response to IL-X. would therefore he 
considered a disease slated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers lo any 
10 and all disease states in which a chemokine which binds to an IL-8 a or (J rcccpior plays a role, 
such as but not limited to IL-8, GRO-a, GRO-{J, GROy. or NAP-2. This would include a 
disease state in which. IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 . IL-6 or TNF. A disease state 
in which, for instance, IL-1 is a major component, and whose production or action, is 
15 exacerbated or secreted in response to IL-8, would therefore be considered a disease stated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide thai affects the 
funcuons of cells and is a molecule which modulates interacuons between cells in the immune. 

20 inflammatory or hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines. regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, hone 
25 marrow stromal cells, epideral keratinocytcs and B-lymphocytcs. Lymphokines are generally 
referred to as being produced by lymphocyte cells. Examples of cytokines include, hut arc iu»i 
limited to. lntcrleukin-1 (IL-I). lntcrlcukin-6 (IL-6). lntcrleukin-8 (IL-X). Tumor Necrosis 

Facio™ipha~CTNF-a> and-Tumor Necrosis Factor betafFNF- 0): 

30 as used herein, the term *chcmokinc H refers lo any secreted polypeptide thai uf lecus the 

functions of cells and is a molecule which modulates interactions between cells in the immune, 
inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is 
primarily secreted through cell transmembranes and causes chemotaxis and activation oi 
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-celU. B- 

J5 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but are not 
limited to. IL-8. GRO-a. GRO-p. GRO-y. NAP-2. IP- 10. MlP-la. MIP-p. PF4. and MCP 
1. 2. and 3 
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In order Co use a compound of Formula (1) or a pharmacculicaJly acceptable sail thcrcol 
in therapy., it will normally be formulated into a pharmaceutical composition in accordance will, 
standard pharmaceutical practice. This invention, therefore, also relates to a pharmaceutical 
composition c omprising.an effective, non-toxic amount til a com pound of EorTgula.fD55d-li — 
pharmaceutical^ acceptable carrier or diluent: 1 



Compounds of Formula (I). pharmaceutical ly acceptable salts thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any of 
the routes conventionally used for drug administration, for instance, orally, topically, 
parenterally or by inhalation. The compounds of Formula (I) may be administered in 
convemionaldosage forms preparedby combining a compound of Formula fl) with standard 
pharmaceutical carriers according to conventional procedures. The compounds of Formula (I) 
ma^afao be administered in conventional dosages in combination with a known, second 
therapeutica% active compound. These procedures may involve mixing, granulating and 
compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated-that the form andcharacter of the pharmaceutical^ acceptable character or diluent is 
dictated by. the amount of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The camcrts) must be acceptable : in the . - . 
sease of being compatible with the other ingredients ot the formulation and not deleterious to 
the recipient thereof. 

The pharmaceutical carrier employed may be. for example, cither a solid or liquid. 
Exemplary or solid carriers arc lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, 
magnesium stearate. stearic acid and the like. Exemplary of liquid camera are syrup, peanut 
oik olive oil. water and the like. Similarly, the earner or diluent may include ume delay 
material" well known to the art. such as glyceryl mono,stcaraie or glyceryl distearatc alone or 
with a wax. 



A wide variety of pharmaceutical forms can-he employed -Thus. Ha solid earner is - 
used, the preparation can be tahlctcd. placed in a hard gelatin capsule in powder or pellet form 
or in the form of a troche or lozenge. The amount of solid carrier will vary widely but 
preferably will be from about 25mg. to about Ig. When a liquid carrier is used, the preparation 
will be in the form of a syrup, emulsion, soft gelatin capsule, sterile iniectahle liquid such as an 
ampule or nonaqueous liquid suspension. 

Compounds of Formula Clf may be administered topically, that is by non-systemic 
adminisu-aiion. This includes the application of a compound of Formula fl i externally to the 
epidermis or the buccal cavity and the instillation of such a compound into the car. eye and 
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nose, such thai the compound does mil significantly enter the blood stream, tn contrast, 
systemic administration refers to oral, intravenous, intraperitoneal ana intramuscular 
administration. 

5 — — ~ Formulations suitable for topical administration include liquid or semi-liquid 
preparations suitable for penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye. car or nose. The active ingredient may comprise, for topical administration, from 0.00 1<* 
to 10* w/w, for instance from I* to 2<fr by weight of the Formulation. It may however 

10 comprise as much as KK? w/w but preferably will comprise less than 5* w/w. more 
preferably from 0.1* ml* w/w of the Formulation. 

Lotions according to the present invention include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
15 bactericide and may be prepared by methods similar to those for the preparation of drops. 

Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. 

20 Creams, ointments or pastes according to the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with the aid of suitable machinery, with a greasy or non-greasy 
base. The base may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol. 

25 beeswax, a metallic soap: a mucilage: an oil of natural origin such as almond, corn, arachis. 
castor or olive oil: wool fat or its derivatives or a fatly acid such as steric or oleic acid together 
with an alcohol such as propylene glycol or a macro gel. The formulation may incorporate any 

— suitable surface active agcWsuch" as an anionicTwiu such as a 
sorbitan ester or a polyoxvcthylcnc derivative thereof. Suspending agents such as natural 

30 gums, cellulose derivatives or inorganic materials such as silicaceous silicas, and other 
ingredients such as lanolin, may also be included. 

Drops according to the present invention may comprise sterile aqueous or oily solutions 
or suspensions and may be prepared by dissolving the active ingredient in a suitable aqueous 
35 solution of a bactericidal and/or fungicidal agent and/or any other suitable preservative, and 
preferably including a surface active agent. The resulting solution may then be clarified by 
filtration, transferred to a suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9S-H)0 o C. for half an hour. Alternatively, the solution may be sterilized by 
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filtrabon an* inferred lo the container by an aseptic technique. Examples of bactericidal and 
lung.cdal agents suitable lor inclusion in the drops are phcnylmercuric nitrate or acetate 
<CUX>2*>. benzalkonium chloride (0.01ft, and chlorhexidinc acetate (0.01%) Suitable 
solve nts lor the preparation of an oilysolution in clude glycerol, diluted alcohol and propylene 
- 5 glycol. : — 77 s — ■-* — — - — — 



10 



15 



20 



Compounds of formula (D-may be administered parenteral I v. that is bv intravenous 
intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
admmustration. The subcutaneous and intramuscular forms of parenteral administration are 
generally preferred. Appropriate dosage forms for such administration may be prepared by 
convem.onaHcchniques. Compounds of Formula (I) may also be adminisiered by inhalation 
that ,s by intranasal and oral inhalation administration. Appropriate dosage forms for such 
admimstrauon. such as an aerosol formulation or a metered dose inhaler, may be prepared bv 
conventional- techniques: * 



For all methods of use disclosed herein for the compounds of Formula (I), the daily 

oraldosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 

weight. The daily parenteral dosage reg.men about 0.001 to about 80 me/ke of total bodv 

weight. The daily topical dosage reg.men will preferably be from (». I me tu I 50 mg 

administered one lo lour, preferably two or three times daily. The dailv inhalation dosage 

regimen will preferably be from about 0.01 mg/kg to about I mg/kg per day. It will also be 

recognized by one of skill in the an that the optima* quantity and spacing of individual dosage, 

of a compound of Formula (I) or a pharmaceutical* accep<ablc salt thereof will be determined 

by the nature and extent of the condition being treated, the form, route and site of 

2> admmistration. and the particular patient being treated, and that such optimums can be 

determined by convent.onal icchmques. I, will also be appreciated bv one of skill in the an lha. 

the opumal course of treatment, i.e.. the number of doses of a compound of Formula (I) or a 

pharmaccutically acceptable salt thereof given per day for a defined number of davs can be - 

, aSCCna,ncd bv lho *' sk ' ,,cd in an using conventional course of treatment determination 
30 tests. 
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The invention will now be described by reference to the following biolocical examples 
wh.ch.arc merely illustrative and are not to be construed as a limitation ... the scope of the 
present invention. 

BIOLOGICAL EXAMPLES. 

The IL-K. and Gro-ct chemok.nc .nhih.uory effects of compounds of the present 
invention were determined by the following in vtirn assay: 
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Receptor Binding Assays: 

t l25 (| IL-8 (human recombinant) was obtained from Amcrshani Corp.. Arlington 
Heights, IL. with specific activity 2(XX) Ci/mmol. Gro-a was obtained from NEN- New 
; England Nuclear. AHother chemicals were of analytical grade— High levcirol-recombinant--^ 
human IL-8 type a and (J receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, et al. Science. 1991, 25J, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol ( Haour. er 
aL J Biol Chem.. 249 pp 2195-2205 (1974)). Except that the homogenization buffer was 
changed to K)mM Tris-HCU ImM MgS04. 0.5mM EDTA (ethylene-diaminetetra-aceuc acid). 
ImMPMSF (ct-ioluenesulphonyj fluoride), 0.5 mg/L Leupeptin. pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. All assays were performed in a 96- well micro plate formal. Each reaction mixture 
contained ,25 I IL-8 (0.25 nM) or »25| Gro-a and 0.5 ug/mL of IL-8Ra or 1.0 ^ig/mL of IL- 
8RJJ membranes in 20 raM Bis-Trispropane and 0.4 mM Tris HC1 buffers, pH 8.0. containing 
1 .2 mM MgS04. 0. 1 mM EDTA, 25 mM NaCl and 0.03% CHAPS In addition, drug or 
compound of interest was added which had been pre -dissol ved in DMSO so as to reach a final 
concentration of between 0.01 nM and 100 uM. The assay was initiated by addition of ,25 l- 
IL 8 After I hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with \% polyethyleniminc/0.5% BSA and washed 
3 times with 25 mM NaCl. 10 mM TrisHCl. 1 mM MgS04. 0.5 mM EDTA. 0.03 # CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplate liquid scintillation counter. The 
recombinant IL-8 Rot, or Type I. receptor is also referred to herein as the non-permissive 
receptor and the recombinant IL-8 RP. or Type II. receptor is referred to as the permissive 
receptor. 

All of the exemplified compounds of Formulas (I) to (Nil noted herein in the Synthetic 
Chemistry Section, of Examples I to 150 plus the additional purchased compounds 

demonstrated an lC5(> from about 45 to about-<l rftg/mL in the permissive models lor IL-S 

receptor inhibition. AH of these compounds were also found to be inhibitors of Gro-a binding 
at about the same level. The compound l-(2-Carhoxyphenyl)-3-(4-chloro-2- 
methylphcnyDurca was found to be active at about 75 Mg/mL. 

The following compounds, generally tested at levels of up to 45 pg/mL were found to 
not demonstrate levels of IL-8 receptor antagonism within the criteria set forth above at the 
dosage levels tested. These compounds arc: 
l-(4-Chloro-alpha.alpha.alpha-trinuo^ 

chlorophenyl urea 
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l-(6-Chloro-aJpha.alpha.alpha-irinuorc>-3-tolyl>-3-[2-(4-chlorophenoxy).5. 
chlorophenyl |urea 

!-(2-Mercaptophenyl)-3-phenyl- 2- thiourea 

I -(^-HydroxypJienyl)=3=phenyi-2-lhiourea— — — 1_1 

5 3,3^(Carbonothioyldiimino)bisf4-hydroxybenzoic acidj 
m.m , -( I .ithioureylene)di(4-hydroxybenzoic acid) 
l-(2-Tolyl>-l-f3<hloro-6-hydroxyphenyl)-2-thiourea 

1- |(2-Hydfoxy-4-aminophenyOJ-(3-phenyl)-urea 

NKl-Carboxy^-trinuroraeihylphenyO-N'-O-chlorophenyDurea 
10 N-(2-Cafboxyphenyl)-N'-(2^-dichlorophenyl)urea 

K2-Carboxyplwny^3-(2-(^oro-5-trinuoromethy!phenyl)urea 

2- -[2-[3>(4-Bromophenyl)urerdoH-trifluororaethyrphenoxy]benzoicacid: 
2-(2-l3,(4-Chloropheriyi)urcido}phcnoxyJbenozicacid 

2-f2-|3-(4-ChloroJ-(oinuromeUiyl)pheny»ureido}phenoxy|benozicad 
1 5 N- (2-HydroxyphenyJ) -N'-pheny! urea 

K-f^Hydfoxy-S-CmelhoxycarbonyDphenyll-N'-phenylurea 

N-(4-Carboxy-2-hydroxypheny!l-n'-phenylurea 

N-(2-Hydroxy-4-niirophenyl)-N--(4-niirophenyl)urea; 

l-(2-Carboxj(phenyl>3-(2.6-xylyl)urea 
2(» I -(6-Carboxy-2.4-dichlorophenyl)-3-(2.4.6-trichlorophenyl)urea 

l-(2-Carboxyphenyl)-3r(2.S-dimethoxyphenyl)urea 

l-(2-CarbaxyphenyJ)-3'-(2-methy!pheny!)urea 

l-|(2-Hydroxyphenyl)-3r(2-methyl)-S,niu-ophenylJiirea 

I -<2.SDichIorophenylVl-(2-hydroxy-4-nitrophenyl)urea 
25 I -(2-Carboxy,phenyl>l-(4-chloro-2-methylphenyl)urea 

N-(2-phenylsulfonylaminophenyl-N-phenylurea 

N-(2-Hydroxy-4-nitrophenyl)-N-(4-eUioxycarbonylphcnyl)urea 
N-(2-Hydfoxy^^iu^phel^l)-N , r(2^thl)xycarbony^^^ — 
N-(2--Hydroxy-4-nitrophenyl)-N , -C3-ethoxycarbonylphenyl)urca 

30 N-(2-Hydrox)!,-4-nitropheny!)-N'-(4-phenylpheny!)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'.(4-propylphenyl)urea 
^(4-Trtnuromeihy|.2-(4-niirobenzenesulfony»)aminol-N-phenyl^ 
N-(3-Carboxyphenyl)-N'-2-hydroxy-4-nitrophenyl)urea 

35 N-(4-Trinuromethyl-2-(methyIsulfonyl)aminoJ-lsr-phenylurca 
N-{2-Hydroxy-4-nitrophenyl)-N ? -f2.(isopropyl)phenyl)urca 
r+-(2-Hydroxy-4-nitrophenyf>N , .(2.6-dimethy]phenyI)urca 
N'-(2-Hydroxy-4-niiropheny!)-N--(^nuoro-5-niifophenyI)urea 
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N-(2-Hydroxy-4-niiropheny!)-N , -{2-chloro-5-lrinuromcthylphcnyl lurca 
N-(2-Hydriixy-4-nitrophenyl)-N*-(2-mcihoxy.4-niir()phcnyi)urca 
N-(2-Hydroxy- 1 -napthyl)-N'-(2-phenylphcnyl)urea 

5 — N-(2-hydroxy 3,4 dichlor6phehyl )-NM4-pheriyrphchyl)urca 
N-(2-hydruxy-3-naphihyl)-N-(2-mcihoxyphenyl)urea 
N-(2-hydroxy-3-naphihyI)-N'-(2-phenylphenyl)urca 
N-(2-Hydroxy-3-naphihyl)-N , -(4-melhoxyphenyl>urea 
N-(2-Hydroxy-3-naphlhyl)-N , -(3-u-inuoa)meihylpheny!)urea 

10 N-(2-Hydroxy-3-naphihyl)-N'-(4-phenylphenyl)urea 

N-l2-(2-CarboxyphcnylsulfonyIamino)phenyll-N'-(2-bromuphcnyhurca 
N-(2-Hydroxy-3-phenylphenyl)-N*-(2-meihoxyphenyl)urea 
N-(2-Hydroxy-3-phenyiphenyl)-N-(4-methoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N , -(3-trinuurofncihylphcnyl)urca 

15 N-(2-Hydroxy-3-phenylphcnyl)-N-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-NX 4 -phenylphenyI)urea 
N-[2-l(2.I^Dichlorothienl-yl>sulfo^ 

N-(2-Hydroxy J.4-dichlorophenyl)-N-(2,4 dimeihoxyphenyDurea 
N-(2-Hydroxy.3 f 4-dichlorophenyl>-N-(2-chloro-5-tnnon>meihyiphcnyl)urea 

20 N-(2-Hydroxy-3-naphihyl)-N'-(2,4 dimeihoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N'-(2-chloro-5-irifluoromeihylpheny!)urca 
N-(2-Hydroxy-3 phcnylphcnyl)-N'-{2.4-dimcthoxyphcnyl)urca 
N-(2-Hydroxy-4-isopropylphcnyl)-N , -(2.4-dimcihoxyphcnyl)urca 
N-(2-Hydroxy-3-phcnyIphenyl)-N , -(2-chIoro-5-uinuoronKihylphcn\Miurca 

25 N-(2-Hydroxy-5-nurophenyl>-N , -(2.4-dimeiht>xyphcnyi)urca 
N-(2-Hydroxy-5-niirophenyh-NM2<hloro-^ 
N-(2-Hydruxy-3-cyanophenyl)-N-(4-mcthoxyphcny])urea 
N-(2-Hydroxy-3-cyanuphcnyl)-N , -(4-phcnylphcnyI)urca 
N-(2-Hydroxy-3-cyanophenyl)-N*-(2.4 dimcihoxyphcnylmrca " 
30 N-(2-Hydroxy-3-cyanophenyl)-N , -(2-chIorii-5-lrinuiiropicthylphcnyl mrca 
N-(2-Hydroxy- 5-phenylphcnyl)-N-(2-meihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phcnylphcnyl)-N , -(4.mcihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phcnylphenyl)-N , -(3-irinuuromcihylphcnvl)urca 
N-(2-Hydrox>- 5-phcnylphenyl)-N -(2-phcnylphcnyl)urca 
35 N-(2-Hydruxy-5-pheny1phenyl)-N -{4-phenylphcnyI)urea 

N-(2-Hydroxy-5-phcnylpheny!)-N , -(2.3-dichlorophcnyl>urca 

N-(2-Hydroxy-5-phcnylpheny))-N-(2.4.dimeihoxyphcnyr»urca 

N-(2-Hydroxy-5-phcnylpheny!)-N-(2-chk)ro-5-irinuoromcihylphen 



2> 



0 
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N -2-Hyarux y -5-c l hy, S u.,»n X ,p h cn yJ ,-N-(2-phcn y ,phcny., ur ca 

_"g^^eu>y ^ 

5 

N-2-Hydroxy-^^ 

» r»T >XV - l4 ' diCh,W '" hc ^^ ^ W2.4 dimethoxyphcnyl, urca ' 
^ ^Hyuroxy-3-naph^^^^ >" Urc ' 

where placed in the houom chamber of a 48 mn.„ ... . P-^uyandNAP-2 
Mn , 8 mu,l,wc,Kn anibcr(Neur ( . Probe Cabin John 

MD) at a concentration between 0 1 and inn tu 

<„ m i ^ - ^ nM Tnelwot - h ambers where senaratedhva 

Sum polycarbonate filter When compound* nr,h, ciB separated by a 

w«h the ccHs (0 «)« - I (XX) „m» Cmmn WCfC tCSled - thev where 

memo™ ^ inCUba,i,M, «" l*"vcarbona,c 

membrane was removed and the ton side wa«hP,i .k , 

Dili r»r,i..v c, washed, the membrane was then stained usinc the 

Dill Quick swming proline (Baxter Products McGaw Park |. I^a, r „ ! 
ehemotaxed to the chemokine were vsual.y c, un. -d ^ 
r*,*w*reo^ 

--representthe^ 

negative contro (unstimulated) wax d**;,^ „ , . • 

X* — "■"uwicuj was desired, no chemokine was added to the hnn„m rh,™^ 

..teas- ^7"°"^ '* — •* *■* u. p TC vc„, 

CkwtaM^ v,„ ,. Suppl , bnu TJ9 , * ^" h =" - 
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suspended in Ringer's Solmion (NaCl MR. KCI 4.56. NaHC03 25. KH2P04 1.03. Glucose 
III. HEPES 5 mM. pH 7.4) where placed in each well of a 96 well plate in a volume of 50 
ul To ihis plate was added ihe test compound (O.IXH - 1000 nM) in a volume of 50 ul. 
-^ochalasih-B-in a^olum * 



V'^-ftettxells where allowed lo warm (J7 li C; 'S% C02, 95% RH) for 5 min before IL-8. 

GROa. GROP. GROy or NAP-2 ai a final concentration of 0.01 - KKH) nM was added. The 
reaction was allowed to proceed for 45 min before the 96 well plate was centrifuged (800 xg 5 
min) and 100 ul of the supernatant removed. This suppernatant was added to a second 96 well 
plate followed by an artificial elastase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC Nova 

10 Biochcm. La Jolla. CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered 

saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofiuor 2350. 
MUliporc. Bedford. MA) and data collected at 3 min intervals according to the method of 
NaJcajima el al J. Biol Chem 2H 4027 ( 1 979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-PrivVal-AMC degradation. 

IS 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, n is believed that one 
stalled in the arc can. using the preceding description, utilize the present invention to its fullest 
2(1 extent. Therefore the Examples herein arc to be construed as merely illustrative and not a 

limitation of the scope of the present invention in any way. The embodiments of the invention 
in which an exclusive property or privilege is claimed arc defined as follows. 
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I A method of treating a chcmokinc mediated disease state, wherein the chcmokinc binds 
it. an IL-X a or p receptor in a mammal, which comprises administering to said mammal an 
effective amounun a compound of the formula: - — - . . . - - , - „ . 




(h 



wherein 
X is oxygen or sulfur: 

R is any functionaV moiety having an ionizable hydrogen and a pKa of 10 or less 
R| is.independenayseIecte(*from hydrogen; halogen: nitro:cyano: halosuhsiiiutcdC M0 
*M: C|.io alky.1; C 2 .i 0 alkenyl: C,.| 0 alkoxy: halosubstituted C|.| 0 alkoxy: azidc- 
S(0)rR4: hydroxy; hydroxy C^alkyl; aryl: aryl C M alkyl: aryloxv: arvl C M alkvloxv 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclic C^alkyl: hctcroarvl C,-4 alkvloxy 
aryl C2- 10 alkenyl; heteroaryl C2- 1() alkenyl; heterocyclicC 2 - 1() alkenyl: NR4R5 O 10 

alkenxlC(0)r^R5:C(a)NR4R5:C(0)NR4R|():S(0)3H:S(0)iR 8 :C,. M ,alky^ " 
C(0)R , 1 : C 2 . 10 alkenyl C(0)R 1 1 : C 2 . , 0 alkenyl CfOlOR | s : C(Q)R , , ; C(0)OR , v. 
OC(Q> R H : NR4C(0)R n : or two R, moieties together may form 0-(CH 2 ) s O- or a 5 10 6 
membercd unsaturated ring: 

I is 0. or an integer having a value of I or 2: 
s is an integer having a value of I to 3; 

R4 and R 5 are independently hydrogen, opuonally substituted C 1 .4 alkvl. optionallv 

substituted aryl. optionally substituted aryl C | -4alkyl. optu.nallv suhsututed hctcroarvl. 
optionally substituted heteroaryl C| . 4 alkyl. heterocyclic, heterocyclic C, .4 alkvl. ..r K 4 
and R 5 together with the nitrogen to which they are attached form a 5 to 7 member nne 
which may optionally comprise an additional hctcroatom selected from O/N/S: 
Y is independently selected from hydrogen: halogen: nhn.Tcylm^Tiai^^ 
- .Ci.ioalkyl: C 2 -l(» alkcnylrC M ,ralkoxy: halosuhsutuied C MC ,alkoxv: a/ide: S«07,R 4 
hydroxy: hydroxyC, ^alkyl: aryl: aryl C,- 4 alkyl: aryloxv: arylC|-4 alkvloxv: heieroarvl: 
hctcmarvlalkyl: hctcroarylC 1 .4 alkvloxy: hctcr«>cyclic. hetcrocyclieC 1 aalkyl: aryl C : . ,0 
alkenyl: heteroaryl C 2 . 10 alkenyl: hctcn.cyclicC 2 . | ( > alkenyl: NR 4 Rs: O. m alkenyl" 
C(0>NR4R5:C(0)NR4R5: C(0)NR 4 R|»: S(0) 3 H. S(0) 3 R X : C M( , alkvl OOiR, 
C 2 .| o alkenyl C(0)R 1 1 : C 2 ,| 0 alkenyl CtOlORi | : OOIR, ,: C(0)OR| 2 : OOOi R, 1 . 
NR4C(0»R| 1: or two Y moieties together may form 0-(CH 2 ) s O- or a 5 to 6 memhered 
unsaturated ring: 
n is an integer having a value of I to 3: 



96/25157 



- 100- 

m is an integer having a value of I lo 3: 
RH is hydrogen or C | -4 alky I: 

RinisCi-ioaHcyl C(0)2RR: _ __ __ ^ , — 

- opiionally substituted heieroaryl. optionally substituted heieroaryl Ci^alkyl. opiionally 

substituted heterocyclic, or optionally substituted heterocyclic CMalkyl: 
R|2 >s hydrogen, C|:i(l alkyl. optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaceutical^ acceptably salt thereof. 

2. The method according to Claim I wherein the ionizahle hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-OR2. -NH-C(0)R a . -C(0)NR6R7. -NHS(0)2Rb. -S(0)2NHR C , NHC(X)NHRh- or 
tetrazolyl; 

wherein R2 is a substituted aryl. heieroaryl. or heterocyclic moiety which ring has the 
functional moiety providing the iontzable hydrogen having a pKa of 10 or less: 

R6 and R7 are independently hydrogen or a C 1 .4 alkyl croup, or R6 and R7 together 
with the nitrogen 10 which ihey are attached form a 5 to 7 member nng which ring may 
optionally contain an additional heteroatom which heteroaiom is selected from oxygen, nitrogen 
or sulfur. 

R a is an alkyl. aryl. aryl C l^alkyl. heieroaryl. heieroaryl Chalky), heterocyclic, or a 
heterocyclic Chalky 1 moiety, all of which may he optionally substituted: 

Rh is a NR6R7. alkyl. aryl. arylC | -4alkyl. arylC2-4alkcnyl. heieroaryl. 
hcicroarylCi-4alkyl. hetcroarylC2-4 alkcnyl. heterocyclic, heterocyclic C|.4alkyl. heterocyclic 
C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen: nitro: halosubsiituicd C | -4 alkyl: C 1 4 alkyl: C | .4 alkoxy: 

NR9C(0)R a : C(0)NR6R7. S(0>}H. or C(0)OC | .4 alkyl: _ 

."" Ry is hydrogen or aT frjiffkyir 

Rc is alkyl. aryl. arylC 1 -4alk\ I. arylC2-4alkcnyl. heieroaryl. hctcroarylC | -4alkyl. 
hcicroarylC2-4alkcnyl. heterocyclic, heterocyclic C Malkyl. or a heterocyclic C2.4alkcnyl 
moiety, all of which may be optionally substituted one to three times independently by halogen, 
nitro. halosubstiiuied C1.4 alkyl. Cm alkyl. Cm alkoxy. NRi)CtO>R a . C(0)NR6R?. 
S(0>3H. or C(0)OC \ .4 alkyl 

4. The method according to Claim 3 wherein the R2 is opiionally substituted one to ihree 
limes by halogen, nitro. halosubsiituicd C|-io alkyl. C\ . |(i alkyl. C|.|o alkoxy. hydroxy. 
SH. -C(0)NR6R7. -NH-C(OiR d . -NHS(0)Rb. S(0)NR6R7. C(0)ORk. or a ictra/.olyl ring. 
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5. 



The method according to Claim 3 wherein R is OH. -NHSfO» 2 Rb or C(OK)H. 
6. The method according to Claim « wherein R, i, halogen, cyan,,, ni.ro. CF 3 



rvruNJDL.a - ». . ~ ~ 1 ,ia,w e cn - cyano. num. CP 

C(Q>NR^. a Jkcn y , C(0)NR4R 5 .,C(0) R4R t0 . alkcnyl C(0)OR prhetcrSaryr 
hetcroaryhrfkyl . hcicroaryl alkenylror S(0)NR^ 5 . 1~ ' _~ r ^ ; 



7 



The method acceding, to Claim » wherein Y is halogen. C,. 4 alkoxy owionallv 
suited «* optionaHy Stated arylafcoxy. meUty Je d Jy. ^R ' galley, 
l hH>ary,.ha,o.^ututedal k oxy.optiOna»^ 

8 The methodaccording ,0 Claim I wherein R is OH. SH. or NHS(0) s R b and Rj is 

Li, m "° mpOU,,d tordin S «» Claims . or 8 wherein Y is mono-substituted in the 2'- 
posuion or 3 - postuon. or is disuhstituted in the *. or 3'. position of a monocyeul dng 

. a ^ The compound according to Claims , . 8 „ o wherein n ^ „ arc ^ ^ ^ ( ^ 

II. The = method according to Claim I wherein R is a carboxylic acid, and Rj is hydrogen ' 
or R 1 is substituted in the 4-position. nyorogen. 

It. mClh,K, ' aCCOn,in 5 C,aim ' -herein ,hc mammal is afflicted with a chemokinc 

77 ^ ,r ° m PSWa - SiS - d ~ asthma, chrome obsZ 

C 2 rr ,SCa T ^ fCSP,raU,ry ^ iti, ,nnammau,rv bowc, diLe 

Crohn s ta. ulcerative colitis, septic shock . cndoluxic M . . - 

_ ^ck ,yndn,me.,trokc..cardiac and-rena,-repcr, u .si„n injuov^n,,^ 

^ t^™* ^ ^ vs. has, rcacUon. or allograft rvjecu, J!,- ' 

icU^ 

N-f2 -Hydrox y-4-niirophenyl ►N-C-mcthoxyphcnyHurca 
N-(2-Hydroxy-4-ni,r l .phenyl)-N--(2-bn»mt.phcnyliurca 
N-r2-Hydroxy.4-nitrophenyl>-N-(>.phcnylphenyl )urca 
N-f2-Hydroxy-4-nitrophcnyl).N-(2-mcthylthiophcnvl)urca 

N-f2-Hydroxy-4.niir(.phcnvn-N'.f2.3-d I cWt.runhcnvl>urea 
N-i 2-Hydroxy 4-nitro phenyl) N-(2-chloro phenyl ) urea 
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N-(2-Hydroxy-4.fiiirophcnyl)-N-(2.3-meihylcncdioxyphenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcihtixy-3-chIorophenyl)urca 
N-(2-hydroxy 4-niiro phenyl! N'-(2-phenyloxy phenyl) urea 

5 ~N^Hpr^-3-glyci 

N-(3-Niiro-2-hydroxypheny!)-NX2-bromophenyl)urea 
N-(2-Hydruxy-4-cyanophenyl)-N , -(2-hromophenyl)urea 
N-(2-Hydroxy-3,4-dichlorophenyD-N-(2-bromophenyl)urea 
N-(3-Cyano-2-hydrwxypheny!)-N , -(2-bromophenyl)urea 

10 N-(2-Hydmxy-4-cyanophenyl)-N , -(2-methoxyphenyl)urea 
N-(2-Hydroxy-4-cyanophenyl>-N , -(2-phenylphenyl)urea 
N-(2-Hydorxy-4-cyanophenyl-N , -(2,3-dichlorophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N , -(2-meihylphenyl)urea 
N-(2-Hydroxy-3-cyano-4-methylphenyl)-N , .(2-bromopheny!)urea 

1 5 N-(4-Cyano-2-hydroxyphenyl)-N , -(2-irinuoromeihylphenyl)urea 
N-(3-Trinuoromethyl-2-hydroxyphenyl)-N t -(2-bromopheny!)urca 
N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
N-(2-hydroxy 4-niiru phenyl) N'(2-bromo phenyl) thiourea 

20 N-(2-phenylsultonamido)-4-cyanophenyl-N , (2-bromo phenyDurea 
<E)-N-|3-[(2-AmincK»rtoonyl)ei^^ 

N-f2-Hydroxy.3.4-dichlorophenyl)-N , -(2-mciht>xyphcnyl)urea 
N-(2-Hydroxy.3.4.dichlorophenyl)-N , -(2-phenylphenyl)urea 
N-(2-Hydroxy.3.4.dichlorophenyl)-N-(2.3-dichlorophenyl)urea 
25 N^(2Hydruxy-5-niirophenyl)-N , -(2.3-dichlurophcnyl)urea;or 
N-(2-Hydruxy-3-cyanophenyl)-N- , -(2.3 dichloaiphcnyDurea. 

14. A~compound of the formula: " " ~ 




AO E is optionally selected from 
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poini of attachment of the ring, wherein ai least one E ring is present 
or a pharmaceutical acceptably salt thereof. 



: the asterix • dcnminu* 



15, A pharm aceutica} composition comprising a compound accordinc to Claim 14 and a 
pharmaceuiically acceptable carrier or diluent. 

16. A .method of treating a chemokine mediated disease state, wherein the chemokine bind, 
to an lL*«or preceptor in a mammal, which comprises administering to said mammal an 
effceuve amount of a compound of the formula according to Claim 14. 



17. 



A compound of the formula 
(Y)n 




R,)m 



{ID 
wherein 

X is oxygen or sulfur: 

R U any functional moiety having an ionizablc hydrogen and a P Kj of W or less 
R I is independently selected from hydrogen: halogen: nitro: cvano: halosubsmuted C, ,„ 
aUyl: C,.,« alkyl: C 2 - 10 alkenyl: C M ll alk»xy: halosubsmuted C|. in alkoxv azide 

S(0)lR4: h y^.v:hvdroxyC|wMHkyl : aryl: aryl C|^t alk yl: arvloxv : aMC|. 4 ulkvl,>xv 

^hciwoanfj: heicnwoflalkyk heimic J ?eiic.| l e"ici^^licC,^alk y i: h c u«^"ic7.4 aJkvloxT-: 
ar>'l C2-KI alkenyl: heteroaryl C 2 .|ti alkenyl: hetemcyclicO: , o alkcnvl NR4R5 C- w 

alkenykC(O)r^Rs:C(OlNR4R5:aO)NIUR|0:S(0)3H:S(0)3R8:C,.,ualk.vl " 
C(6)R , y. C2-I (I alkenyl C(0)R 1 1:02-10 alkenyl C(0)OR 1 1 : OOlR , , : C(O)0R | r 
OC(6> R 1 y. NR4C(0)R 1 1 : or two R , moieties together may form 0-(CH2»sO- or a 5 i„ 1. 
mcmbcrcd unsaturated ring: 

l is (). or an iniegcr having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R 5 arc independently hydrogen, opuonally substituted C| .4 alkvl. optionally 

substituted aryl. optionally substituted aryl C|. 4 alkyl. opuonally .subsututed hcteroarvl. 
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optionally substituted heteroaryl C | -4alkyl. heterocyclic. heterocyclic ). 4 alky I. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
_ may optionally comprise art additional hctcroatpm selected from Q/N/S:^~^ . ^ 



Y is independently selected from Hyd^eiSrhaJopiulifiro: cyano: halosuhstituted C\ . 10 alky I; 
C mo alky I; C2-I0 alkenyl; C|.|'0 alkoxy: halosubstituted C|-iO alkoxy: azidc: S(OHR4: 
hydroxy: hydroxyCi-4alkyl; aryl: aryl C 1.4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryl: 
heteroarylalkyl: heteroarylC | .4 alkyloxy: heterocyclic. hetcrocydicCi ^alkyl: aryl Cj- 10 
alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic*^- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rg: C|.|0 alkyl C(0)R 1 1 : 
C2- 10 alkenyl C(0)Rj | ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : CfO)OR 1 2; OCfO) R 1 1 : 
NR4C(0)R 1 1 ; or two Y moieties together may form 0(CH2)sO- or a 5 to 6 memhered 
unsaturated ring; 

n is an integer having a value of I to 3; 

m is an integer having a value of I to 3: 

Rg is hydrogen or C |-4 alkyl; 

R 10 U C 1 . 10 alkyl C(0)2R8: 

Rl I is hydrogen, C 1-4 alkyl, optionally substituted aryl. optionally substituted aryl C|.4alkyl. 
optionally substituted heteroaryl. optionally substituted heteroarylC |.4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicC 1 -4alkyl: 

Rl2 is hydrogen, Ci-10 alkyl. optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical^ acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according to Claim 1 7 and u 
pharmaceutical^ acceptable carrier or diluent. 

19. A method of treating a chemokinc mediated disease state, wherein the chemokinc hinds 
to an IL-8 a or 0 receptor in a mammal, which comprises administering to said _ mammal an 
effective amount of a compound of the formula according to Claim 17. 

20. A compound of the formula: 



NHS(0) 2 R b 



(la) 
wherein 

X is oxygen or sulfur: 
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Ra lean alkyl. aiyl. aiylC|-4aUcyl. hctcn»aryl. heicroarylC|-*alkyl. heterocyclic, or a 
heterocyclic Ci^alkyl moiety, all of which may he optionally substituted: 

Rb is a NR&R?. alkyl. aryl. arylCi^alkyl. arylC 2 -4alkcnyl. heicniaryl. hctcroarvIC | . 4 alkyl 
hetcruaryK:2-4 alkenyl. hetcrty yclicvorheterocyclic C i^alfcyl. ora-hetcrocvclic — 
C*4aHcenyl moiety, camphor, all or which may be optionally substituted one to three limes 
independently by halogen: nitro: halosubstituted C| w» alkyl: Cj ^ alkyl: C| - 4 alkoxy 
NR9C(0)R a : C(0)NR 6 R?. SOOj.iH. or C(0)OC| .4 alkyl; 

R6 and R7- are independenUy hydrogen or a C |-4 alkyl group, or R 6 and R 7 u»gcthcr with the 
nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 
contain an additional heteroatom which heieroatom is selected from oxygen, nitrogen or 
sulfur., which ring may be optionally substitued: 

R<&is hydrogen or a C | -4 alkyl; 

R| is independently selected from hydrogen: halogen: nitro: cyano: haJasuhsiitutedC M fi 
alkyl: C|. 10 alkyl: C 2 . l0 alkenyl: C|-io alkoxy: halosubstituted C|- 10 alkoxv azide 
S(OSR4: hydroxy hydroxyC|-4alkyl: aryl; aryl C,^ alkyl: aryloxy: arylC,. 4 alkyloxy 
heteroaryl: heteroarylalkyl: heterocyclic. heterocyclicCi^aUcyl: heteroaryIC|. 4 alkyloxy 
aryl C 2 , 10 alkenyl: heteroaryl C 2 - 10 alkenyl: heterocyclic^. 10 alkenyl: NR4R5- C 2 hi 
aUcenyl C(OJNR4R 5 : C(0)NR4R 5 : C(Q>NR4R,„: S(0) 3 H. S(OnR K : C M „ alkyl 
C(0)R 1 1 : C 2 - 10 alkenyl C(0)R , , : C 2 - 10 alkenyl C(0)OR , , : C(0)R 1 1 : C(OlOR 1 2 : 
OC(O) R M : NR4C(0)R 1 1 : or two R , moieties together may form 0-(CH 2 > s O- or a 5 to 6 
memhered unsaturated ring: 

t is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R 5 are independently hydrogen, optionally substituted C | ^ alkvl. optionally 
substituted aryl. optionally substituted aryl C , . 4 alkyl. opiionallv substituted hcteroarvl 
optionally substituted heteroaryl C , -jalkyl. hctcn .cyclic. hctcnH;vcncC , .4 alkvl. or and 
R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 
may opuonally comprise an additional heteroautm selected lrtmi CVN/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted C- M0 alkyl: 
Cm« alkyl: C 2 . 10 alkenyl: C M0 alkoxy: halosubsUtuted C|.|0 alkoxv: azidc: S(Oi,R 4 
hydroxy hydroxyC|-|aJkyl: aryl: aryl C|. 4 alkyl: aryloxy: arylCM alkyloxv: hcteroarvl: 
hetcroaiylalkyl: heteroarylC |-<| alkyloxy: hctcnK.yclic.hctcn ; cyclicC|. 4 alkyl: arvl O.| 0 
alkenyl: heteroaryl C 2 . 10 alkenyl: heterocyclic C 2 -lo alkenyl: NRjRs: O. jo alkenJI 
QOlNIUR.s: C(0)NR4R 5 : QO)NR 4 R , 0 : S(0)>H: S<0>;iRk: C | . |„ alkvl C(0)R |"| : 
C 2 . 10 alkenyl C(0)R 1 1 : C 2 . 10 alkenyl OOlOR | , : C(OlR 1 1 : QOIOR 1 2 : OC(O) R , | : 
NR4QO)R| 1: or two Y moieties together may lorn. 0-(CH 2 ) s O- or a 5 to 6 memhered 
unsaturated ring: 
n is an integer having a value of I to 3: 
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m is an integer having a value of 1 lo 3: 
RX is hydrogen or C | -4 alkyl: 
RldisCi . |0 alkyl C(0)2R«: 

S optionally substituted hcteroaryl. optionally substituted heteroaryl C | -4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C|«4alkyl: 
R 12 is hydrogen. C|. 10 alkyl. optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaceutical^ acceptably salt thereof. 

0 21. The compound according to Claim 20 wherein R| is substituted in the 3-poskion. the 
4- position or di substituted in the 3.4- position by an electron withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the Im- 
position or 3'- position, or is disubsiiluted in the 2'- or 3*- position of a monocyclic ring. 

5 .\ . 7,. • 

23 The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24 The compound according to Claim 20 which is 

10 N-(4-Nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N-|(2-Phenylsulfamido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-hromo phenyl) urea 
N-(2-(Amino sulfonyl styryl) phenyl) N'-(2-hromo phenyl) urea 
2-1(3.4 Di-methoxyphcnylsullonyhaminol phenyl) N-(2-bromo phenyl) urea 

15 N-(2-l(4-Aceiamidophcnykull*onyl)amino| phenyl) N*-(2-bromo phenyl) urea 
N«(2-< Amino sulfonyl (2-thiophcnc) phenyl) N-(2-bromo phenyl) urea 
N-(2-< Amino sulfonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea i 
N-(2-( Amino sulfonyl (8-quinolinyD) phenyl) NM^bromo phenyl ) urea ~~ 
N-(2-( Amino sulfonyl benzyl) phenyl) N - -(2-bmmo phenyl) urea 

30 N^|2-(i|2-minuoromcihyl)phcnylIsuironyl|amino|phenyl|-N-(2-bronu>ph 
N-(2-Bromophenyl)-N-|2-dimcthylaminosulfonylamino|phcnyl|urca 
N-|2-(PhcncihylsullonyIamino)phcnyl)-N-(2-bromophenyl)urca 
N-| 2-| (2-Acciamido-4-mcihylita^ 

N-|2-|(2.3-DichIorothtcn-5-yl)|sulftmylamino|phcnyU-N , -(2-bronuiphc 
35 N-|2-|(3.5-Bisirinuoromcihylphcnyl)sulfonylamino|phenyll-N*-(2-bm 

N-|2-l(2-Benzyl)sullonylamino|-(5-lrinuoromcihyl)phcnyl)-N-(2-bronu)phc 
N-| 2-1 2-( 3-Niirophcnyhsulfonylaminolphenyl 2-bromophcnyDurca 
N-(2-|2-(4-Phcnoxyphcnynsulfonylamino|phcnyl|-N , -(2-bromophenyh urea 
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^H2<ISi-ll»-(^phnn ! ulf,,nyla m ino|phcnyl|-N-(2-bromophcnyl)un:a 
N-||2-(IR^HK:afnphc, R ulf„n y laminoJphenyl|-lsr.(>.hromophcnyl)urca 

hromophenyDurea ; or 



r^2-<amin,Kulfony.l phenyl) i-amino phcnylj N-,2-bromo phenyl) urea. 

l\ * com P°**™ composing a compound according to any „f Qaims - 

u.27-andaphaimaeeutfcaHy^ Y l " a,ms ~ 

2K. A compound of the formula: 



n(Y> < = V 



5>A 




wherein 

X is oxygen or sulfur: 
X ) is oxygen or sulfur: 

R, « u^rendenu, ideced f™, hydros ^ cyjm<1: ..^^ 

™', ^n™' 00 *' Q "' ^ C «" OR ":C,O l R„:C,O.OR 12 : 

memhered unsaturated ring; 

i is a or an integer having a value of I or 2: 
* is an integer having a value ofl to y. 

R4 and R 5 aie independent hydrogen, optionally substituted C M alkvl. optionally 
^ututcd a , opli 1Iy suhsi , utcu ^ Cj ^ ikyi> opU|naiiv subsi . uicd 

.»P nma.lv suhstuuted heteroaryl C ,^ alkyl. heterocyclic, heterocyclic C M alkvl or R 4 
and R5 together with the nitrogen to which they are attached form a 5 u>7 member rin«. 
which may opuonally comprise an additional hctcroatom selected from QMS 
' '"^ ndcn ^ <™ halogen: ni.ro: cyano: halosubstituted C,.,« alkyl: C M « 
alkvl: C 2 - ,0 alkenyl: C M0 alkoxy: ha.osubsutu.ed C,.,« alkoxv: azide: SrO) tR4 - 
hydroxy: hydroxy C.^aUcyl: aryl: ary. C4 alkvl: aryloxy: arylC ^ alkv.oxv: heteroarv. 
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heteroarylalkyl: heteroarylC|-4 alkyloxy: heterocyclic, heterocyclic C |-4alkyl: aryl C2-I0 
alkenyl: hctcroaryl C2-10 alkcnyl; heterocyclic C2-I0 alkenyl: NR4R5: C2-10 alkenyl 
C(0)NR4R5; C(0)NR4R5. C(0)NR4R l<>: S(0)3H: S(0)3RR. C 1 - 1 0 alkyl C(0)R \ \ : 
3C2- laalkenyLC 

— NR4C(0)Ri |: or two Y moieties together may form (MCH2)sO- or a 5 to 6 membercd 

unsaturated ring: 
n is an integer having a value of I to 2: 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or C | -4 alkyl; 
R 10 is C MO alkyl C(0)2R8: 

Rl 1 is hydrogen. Cm alkyl, optionally substituted aryl, optionally substituted aryl C1.4alk.vl. 
optionally substituted heteroaryl. optionally substituted heieroaryl C 1 -4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C 1 -4alkyl: 

R|2 is hydrogen, C|. 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
provided that: 

when n =1 than Y is substituted in the 2'- or 3'- position: 
when n s=2 than Y is di-substituted in the 2'- 3*- position: 
further provided that 

when X| is S. m=l, R| is 4-cthyl. and n=l than Y is not 2-mcthoxy: 

or a pharmaceutical^ acceptably salt thereof. 

27. The compound according to Claim 26 wherein R | is substituted in the 3-position. the 
4- position or di-substituted in the 3.4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 
position or 3 - position, or is disuhstituicd in the 2* or 3' position ot a monocyclic ring 

29. The compound according to Claim 26 or 27 wherein rh MTdltTarc eac^ 
more. — ------ 

30. A pharmaceutical composition comprising a compound according to any of Claims 2(* 
to 29 and a pharmaccutically acceptable carrier or diluent. 

3 1 . A process for producing a cyano phenol derivative of the formula: 
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OH 




wherein R , is as defined for Formula (I) above, which method 
a) reacting a compound of the formula 

OH 



comprises 




wherein X is halogen 



S2: The process according to Claim 3 1 wherein the 
and X is bromine. 



temperature is about 60 to about Hi) C. 
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AMENDED CLAIMS 

[received by the International Bureau on 16 Ouly 1996 (16.07.96); 
original claims 1-3* replaced by amended claims 1-32 (3 pages)} 

N*(2-Bn>mophenyl)-N42-diinethylaminosulfonyIan)ino]phenyl]urea 

~ ^N-[2-(ghene]* 



fjr[2-[(2^AH5raido^ 
N-[2-[(2,3-Dichlorothien-5-yl)]sulfonylam 
5 N-[2-[(3.5-Bistrifluororaethylphenyl)sulfonyl^m^ 
N-[2-[(2-Benzyl)sulfonylaminoH5-u^ 
N-[2-[2-0-Nitiophenyl)sulfonylamino]ph^^ 

N-[2-[2-(4-Phcnoxyphcnyl)sulfonylaraino]phcnyIl-hr-(2-bromophenyl) urea 
N*({2-(IS)-l(KIamphorsulfonylamino]phenyl]-hr*(2-bromophehyl)urea 
10 N-H2-( I R)- 10-Qmphorsulfonylaininolphcnyl}-N"-(2-broraophenyl)urea 
N-t2-[2-(2-Nitn)-(4-trifluoromcihyl)phenyI)sulfonylarainolph 
N-[2-(2-Araino-(4-Uifluororacthyl) phenyl) sulfonylamino] phenyl]- NM2- 

broraophenyl)urea ; or 
N-[2-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 



15 



20 



25. A pharmaceutical composition comprising a compound according 10 any of Claims 
20 to 24 and a pharmaceutical^ acceptable carrier or diluent. 

26. A compound of the formula: 



wherein 

X is oxygen or sulfur, _ _ 

Xi is oxygen or sulfur, 

25 R i is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted C i . 10 
alkyl; Ci-ioalkyU C2-10 alkenyl; Ci-H)alkoxy; halosubstituted Ci-io alkoxy; azide; 
S(0) t R4; hydroxy; hydroxyCi^talkyl; aryl; aryl Cm alkyl; aryloxy; aryl Ci-4 
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicC i^alkyl; 
heteroarylC 1-4 alkyloxy; aryl C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic 

30 C2-10 alkenyl; NR4R5; C2-10 alkenyl C(0)NR4R5; C(0)NR4R5: C(0)NR4R 10; 
S(0)3H; S(0)3R8; Ci-ioalkyl C(0)Ri |; C2- 10 alkenyl C(0)Ri r. C2- 10 alkenyl 
C(0)ORi 1; C(0)Ri 1; C(0)ORi2; OC(O) Ru; NIUC(0)Ri 1; or two R| moieties 
together may form 0(CH2)sO- or a 5 to 6 roembered unsaturated ring; 
t is 0, or an integer having a value of I or 2; 

35 s is an integer having a value of 1 to 3; 
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R4 and R^are independently hydrogen. optionally substituted Ci^ alky! optionally 
substituted aryl, optionaHy substituted aryl C^alkyl. optionally substituted heteroaryl 

opUoiudlysubsdtutedheteroarylC^alkyl.heterocyclic.hete^ or ' 

.- R4 and : Rl tog ether Wiethe nitro gen to wluch ^ 

ring which ma*optionaIly comprise an additional heteroitom selected from 0/N/S ~ ~ 
Y u independently selected from halogen; nitro; cyano; halosubstituted C H0 alkyl- C, ,n 
alkyl; C^io alkenyl: C,., 0 alkoxy; halosubstituted C ,.,<> alkoxy; azide; S(0),lL- 
hydroxy; hydroxy C,.talkyl; aryl; aryl C|^ alkyl; aryloxy; aryIC|^ alkyloxy 
heteroaryl; heteroarylalkyl; heteroarvlCi.4 alkyloxy; heterocyclic, heterocyclic Ci 
4alkyl;aryLC2.ioalkenyl; heteroaryl Ci-ioalkenyl; heterocyclic C 2 -I0 alkenyl- 
NR4RS: C2.10aHcenyl QOjNR^s; C(0)NR 4 R 5 ; C(O)NR 4 Ri 0 : S(0) 3 H; SCOfcRg- 
Ci.|0 alkyl C(OjR, i; C2.i 0 4lkenyl G(0)R„; C 2 -i 0 alkenyl C(6)OR„; C(0)R, , ' 
C(OJQR r2 ; OCCOiR, |; NR4C«»R , , ; or two Y moieties together may form 
OHCHjfcC*. or a 5 to 6 membered unsaturated ring; 
15, n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or C | -4 alkyl; 
Rl0isCj.|oalkylC(O) 2 R8; 

RM «$ hydrogen. C r -4 alkyl. optionally substituted aryl. optionally substituted aryl 
CMalkyl. optionally substituted heteroaryl. optionally substituted heteroaryl Ci 
4alkyt optionally substituted heterocyclic, or optionally substituted heterocyclic C i 
4aHtyl; 

Rl*is hydrogen. Ci.m> alkyl. optionally substituted aryl or optionally substituted arylalkyl; 
provided that 

2i when n =1 than Y is substituted in the 2'- or 3'- position; 

when n =2than Y is di-substituted in the 2'- 3'- position; 
further provided that 

whcn X 1 «* Srm=rrrR| is 4-ethyl; and n=l than Y ~is~not~2-methoxy; 

or a pharmaceutical^ acceptably salt thereof 

30 

27 ; The compound according to Claim 26 wherein R, is substituted in the 3-position 
the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
35 posmon or 3.- position, or is disubstituted in the 2' or 3' position of a monocyclic ring. 

2ft, The compound according to Claim 26 or 27 wherein n arad ra are each equal to I or 
more. 
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30. A pharmaceutical composition comprising a compound according to any of Claims 
26 to 29 and a pharmaceutical^ acceptable carrier or.diluent,-,- T — ~~ — 



5 31. A process for producing a cyano phenol derivative of the formula. 




C^N 



wherein R r is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula: 

tiH 



' wherein X is halogen 

10 with copper (I) cyanide, dimethylformamide. iriethylamine and a catalytic amount of 
dimethylamino pyridine. 

32; The process according to Claim 31 wherein the temperature is about 60 to about 
80*C. and X is bromine. 

15 
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